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Abstract 
The development of armature based ceramics using South African raw materials 
The purpose of the research was to develop a procedure by which South African ceramicists 
can use locally sourced ceramic materials to create armature based art forms, without having to 
rely on the importation of raw materials. The study also investigated the suitability of wire 
armatures as well as variable temperature ranges applicable to this investigation. 
It was found that commercial clay slip bodies purchased from South African suppliers tended to 
crack when coated over wire armatures during the firing process. 
It was shown that by substituting South African ceramic raw materials in the John W. Conrad’s 
C25 casting slip and Jeremy Dubber’s Ascent casting slip formulae with the addition of paper 
pulp and potassium feldspar, reduced the problem of the clay cracking when applied to wire 
armatures. 
The addition of paper fibres gave the clay bodies strong adhesive qualities which allowed the 
clay them to adhere onto the wire armatures which prevented the dry clay coatings from 
chipping off prior to and after firing. The addition of potassium feldspar helped with the maturing 
point of both the clay bodies and helped fuse the clay particles together which strengthened the 
clay coatings after being fired to their respective maturing temperatures. 
A further application of hydrochloric acid 30% or Pro Grip Key Coat ® to the three wire armature 
types, being galvanized binding wire, galvanized diamond mesh and Kanthal wire prior to 
coating with the above two formulae improved the adhesion of the clay slips to the armatures. 
This prevented them from the tendency to slide off the wire during the dipping and pouring 
process and helped eliminate any cracks that formed during the firing process. 
However, the glazing of the clay slips above proved to be problematic where it was sought as a 
further enhancement of the clay coated wire armatures. A general-purpose earthenware glaze 
caused the fired clay coating to crack probably due to the increased tension between the wire, 
clay body and the glaze. This problem was solved by developing a low firing transparent glaze. 
Other decorative effects were achieved by the inclusion of 0.5% cobalt oxide into the low firing 
transparent glaze which produced a blemish free deep blue colour. A further effect was 
achieved using binding copper wire over the bisque ware and then glazing with the low firing 
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transparent glaze. A smoke firing technique as well an application of a copper oxide wash to the 
bisque fired ware and then re-firing to the required maturing temperature produced pleasing 
results. 
The two formulae that proved to be successful in coating the selected wire armatures using 
South African materials are recorded below. 
John W. Conrad’s modified clay slip formula: 
• John W. Conrad’s C25 casting slip formula with substituted South African raw materials 
400ml 
• Toilet paper pulp 50g 
• Potassium feldspar 50g 
• Dispex ® 2ml 
Firing temperature used for this formula is 10600C. 
Jeremy Dubber’s modified clay slip formula: 
• Original Jeremy Dubber’s Ascent casting slip formula 450ml 
• Toilet paper pulp 50g 
• Potassium feldspar 50g 
Firing temperature used for this formula is 10200C. 
Key words 
Armature, South African raw materials, paper clay slip, cracking, flaking, spalling. 
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CHAPTER ONE 
1.1 Purpose 
The purpose of this research is to develop a procedure by which South African ceramicists can 
use local raw materials to create armature based ceramic art forms, without having to rely on 
the importation of ceramic raw materials. This will include the investigation of suitable wire 
armature materials as well as the temperature range into which these parameters fall.    
1.2 Background 
The background to the proposal will firstly introduce the problems associated with the 
degradation of armature materials when fired to and above 10000C. 
Secondly the problems associated with the characteristics of South African clays are that they 
may crack or flake off when overlaid over wire armatures and fired to and above 10000C. 
Thirdly a brief history of the developments on how the nature of ceramics changed over time 
from purely functional ware to more artistic sculptural art forms will be discussed under the 
headings of selected contributing ceramists. The discussion will follow a time line showing the 
transformation of ceramic pottery to ceramics as an art form and on to the introduction of 
armature based ceramics.  
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Table 1.1: Diagram of the structure to the dissertation 
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1.2.1 Problems associated with the degradation of armature materials when fired 
to and above 10000C. 
Wire for example will oxidize at elevated temperatures and this corrosion will cause the 
overlying clay coating to crack or even flake off the wire armature. The following examples used 
in experimentation were galvanized binding wire, aluminium wire as well as steel wire to 
illustrate the problem that occurs when these metals are heated above 10000C. 
 
 
 
 
 
 
 
 
                          Figure 1.1                                    Figure 1.2 
Figure 1.1: Photograph of galvanized binding wire with clay slip coating prior to firing. 
Figure 1.2: Photograph of galvanized binding wire with clay slip coating fired to 11400C, which 
caused the wire to expand and corrode, resulting in the clay coating to crack and break away 
from the wire surface. 
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Aluminium wire caused the clay to crack due to the uneven expansion rates between the clay 
and the aluminium wire.  
 
 
 
 
 
 
                                 Figure 1.3                                                Figure 1.4 
Figure 1.3: Photograph of aluminium wire prior to firing. 
Figure 1.4: Photograph of aluminium wire fired to 11800C, which caused the wire to corrode, 
melt and collapse in upon itself. 
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                                    Figure 1.5                                                Figure 1.6 
Figure 1.5: Photographed of galvanized binding wire prior to firing. 
Figure 1.6: Photograph of galvanized binding wire fired to 11800C, which caused the zinc layer 
to corrode and flake off, revealing the inner core of the wire. 
Steels can withstand higher temperatures but are difficult to work with due to their tensile 
strength where a metal such as galvanized wire can be easily bent and manipulated to form 
armatures that provide support for the clay especially for delicate models such as elongations 
that may be required in the construction of the art form under review. 
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                                  Figure 1.7                                                 Figure 1.8 
Figure 1.7: Photograph of steel spring wire prior to firing. 
Figure 1.8: Photograph of steel spring wire fired to 11800C turned a dark grey-black colour and 
was more robust in comparison to the softer wire used in figure 1.6 which corroded and became 
brittle. 
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The following example of bark coated in clay was fired to 11600C with positive results, which 
could result in it being used in addition to wire in modelled armatures. 
 
  
 
 
Figure 1.9 
 
 
 
  
Figure 1.10 
Figure 1.9: Photograph of a piece of bark that has been coated in white clay slip prior to firing. 
Figure 1.10: Photograph of a piece of bark that has been coated in white clay slip and fired to 
11600C, which caused the bark to burn away and crack the clay coating as illustrated above. 
The above example indicates that organic materials if used in the construction of armature 
based ceramics will have to be carefully selected so that on firing the combustion of the organic 
material does not crack or flake and cause other defects to the overlaying clay. 
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1.2.2 Problems associated with clay used in combination with armature materials 
and how they are affected at various elevated temperatures above 10000C. 
The expansion and contraction rates of both clay and wire armatures fired in combination to 
elevated temperatures above 10000C will have to be investigated to ensure that cracking, 
flaking and spalling does not occur. 
 
 
 
 
 
 
 
Figure 1.11 
Figure 1.11: Photograph of a galvanized diamond mesh armature coated in a commercial clay 
slip and fired to a temperature of 11600C caused the armature to expand and corrode, resulting 
in the wire to spall through the clay coating and crack it in areas. 
The illustration above indicates that the wire corroded unduly due to the high firing temperature, 
causing the corroded metal wire to boil through the clay, leaving an unsightly corroded metal 
crust on the surface of the clay coating. 
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1.2.3 Problems associated when combining several types of wire coated in clay 
and fired to various temperatures above 10000C. 
The temperature to which different types of wire used in various combinations coated in clay 
and fired to elevated temperatures above 10000C will have to be investigated to ensure that 
cracking, flaking or spalling does not affect the final vitrified product. 
                                           
 
 
 
 
 
          Figure 1.12                                      Figure 1.13                                     Figure 1.14 
Figure 1.12: Photograph of copper wire wrapped around galvanized wire prior to firing. 
Figure 1.13: Photograph of copper wire wrapped around galvanized wire with clay slip coating 
prior to firing. 
Figure 1.14: Photograph of copper wire wrapped around galvanized wire fired to 11400C. The 
copper wire melted into the clay body, resulting in the corroded copper to appear through the 
clay itself. The corrosion of the zinc coating covering the galvanized wire caused the clay to 
crack and break away from the wire surface. 
These introductory experiments indicate the problems that could be encountered in the 
development of armature based ceramics using South African raw materials for the creation of 
models and ceramic art forms. 
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1.2.4 Problems associated with combining combustible and non-combustible 
armature materials when coated in clay and fired to various temperatures above 
10000C. 
The temperature to which different combustible and non-combustible armature materials can be 
fired to when used in various combination with ceramic coatings will have to be investigated to 
ensure that cracking and flaking or spalling does not affect the final product.  
  
 
 
 
 
 
 
           Figure 1.15                  Figure 1.16                                  Figure 1.17 
Figure 1.15: Photograph of copper wire wrapped around a newspaper coil coated in a clay slip 
prior to firing. 
Figure 1.16: Photograph of copper wire wrapped around a newspaper coil coated in a clay slip 
coating and fired to 11600C. The clay coating filled the gaps in between the wire and newspaper 
coil creating a solid yet hollow form, while the copper wire melted into the clay coating, which 
resulted in dark black lines to occur on the clays surface. 
Figure 1.17: Photograph of copper wire wrapped around a newspaper coil and fired to 11600C. 
The newspaper coil acted as a shape former, which burnt away during the firing causing the 
clay to break open in areas as the fumes escaped. 
The above introductory experiments illustrate how combustible material such as newspaper 
wrapped in copper wire could be used to create armature based ceramics. 
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1.3 Origins and Developments in the Research Area  
1.3.1 International ceramicists 
The following artists illustrate the advent of armature based ceramics by first beginning with the 
purist potters where traditional domestic ware was produced. This was followed by artists such 
as Peter Voulkos, Paul Soldner, John Mason and others who broke with the traditional concept 
inspired by Bernard Leach. It was closer to the 1970’s when ceramic artists known as potters 
wanted their status changed to be known as ceramicists and from this point on ceramics 
underwent a change and contemporary artworks made from clay began to appear in the market 
place. 
1.3.1.1 British artist: Bernard Leach (1887-1979) 
 
 
 
 
 
 
Figure 1.18: Large Z bowl: Ash glaze with iron brushwork, St Ives Pottery seal, by Bernard 
Leach. 
[Online]. <http://www.cambridgeprints.com/ceramics/LEACH.HTM> Available: 26 April 2016 
The image above illustrates a traditional functional ceramic bowel. 
During the 1940’s, English potter Bernard Leach was the so-called father of traditional studio 
pottery techniques. Through his publication “A Potters Book” (Leach, Yanagi & Cardew, 1946), 
he set standards for the ethical potter to follow in the creation of oriental ware by which natural 
materials were to be used in order “to obtain the best quality of body and glaze” (Perchuk, 
2007:10).  
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Bernard Leach produced works that were handmade and thrown on the wheel while taking 
every aspect of the form into careful consideration so that “unity, spontaneity, and simplicity of 
form” (Perchuk, 2007:10) could be achieved.  
Although Bernard Leach produced pottery that was both functional and ornamental, he allowed 
for imperfection and precision to be incorporated into his works influenced by the Japanese 
mingei movement where chance effects such as “small cracks in the body, bubbles or blotches 
in the glazed surface” (Perchuk, 2007:10) were allowed to enter the outcome of the finished 
piece. 
These types of imperfections went against traditional ideas of how a ceramic object should be 
completed and rather introduced a new understanding of how a clay surface could be 
manipulated to create more non-traditional ceramic finishing’s. Peter Voulkos took this approach 
further by not only abstracting his clay surfaces but rather amalgamating them with his roughly 
made ceramic forms. 
Bernard Leach was limited by the type of forms that he could produce out of clay, as he chose 
to use traditional studio pottery techniques which mainly allowed for open, hollow and 
symmetrical forms to be created, all of which had decorated surface finishing’s, and functional 
or ornamental uses. 
 
 
 
 
 
 
 
 
 
 
13 
 
1.3.1.2 American artist: Peter Voulkos (1924 - 2002)  
 
 
 
 
 
 
 
 
 
Figure 1.19: Peter Voulkos at the Glendale Boulevard studio building a sculpture, c. 1959 
(MacNaughton, 2012: 21). 
The image above clearly shows how Peter Voulkos used traditionally thrown clay forms to 
create his abstract ceramic art works. 
According to Perchuk (2007:10), Peter Voulkos was part of a generation that was rediscovering 
the craft of ceramics rather than working in an established tradition (Perchuk, 2007:10).  
He developed his own distinctive style when it came to working with clay, and “deliberately 
stepped outside the sphere of craft to create sculpture, aligning his work with an international 
artistic avant-garde” (McNaughton, 2012:15). Peter Voulkos pushed the boundaries of clay by 
creating unconventional ceramic forms that were large, heavy and sculptural, and in doing so, 
transformed the traditional idea that a ceramic object should be thin-walled, light in weight and 
functional. 
His methods of construction “derived from his considerable experience with making pottery” 
(Lloyd, 2012: 23), by which traditional ceramic forms such as thrown cylinders, spheres, slabs 
and disks, were used and then deconstructed by tearing, burning and cracking them until a 
unique form with expressive qualities was achieved. 
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“Having mocked function and daintiness, Voulkos then addressed mass, the 
physicality of the material, and methods that included improvisation and 
spontaneity, in the massive works that he produced in the Glendale Boulevard 
studio, he increased the complexity as the work grew in scale” (Lloyd, 2012:22). 
His fired clay forms had large, thick protuberances extending out of them, without the 
help of a supporting structure. 
He used speed as a tool in which to create and engage throughout the making process, 
permitting his forms to be unknown until finished, thus allowing spontaneous happening 
to affect the outcome of his fired-clay works. 
His works were grounded due to the mass of clay used on each piece, for thick clay 
walls and protuberances were not an issue for Peter Voulkos, as he would work into 
thick pieces of clay to achieve powerful features in his work. 
His method of improvising influenced ceramicists to work more closely with their medium to 
create more complex clay forms, while trying to overcome problems such as stabilizing heavy 
appendages on large scaled, free standing sculptures.  
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1.3.1.3 American artist: Paul Soldner (1921-2011) 
 
 
 
 
 
 
 
 
Figure 1.20: “976” by Paul Soldner 1997 Raku-fired earthenware 
[Online]. <http://ceramica.wikia.com/wiki/Archivo:976_by_Paul_Soldner_1997_Raku-
fired_earthenware.jpg> Available: 22 April 2016 
Paul Soldner joined together clay slabs and hollow forms that had previously been slammed 
and stepped on, to create abstract ceramic sculptures. 
During the 1950’s, American potter Paul Soldner was “best known for adopting and transforming 
16th century Japanese raku, introducing unorthodox methods of firing and post firing, pushing 
the limits of form and surface design, and accepting unexpected results” (Biller, 2007:1). 
He “introduced American-style raku, a low-fire process that “involves throwing and bisque-firing 
vessels that are then glazed, placed in an open raku kiln, withdrawn, and plunged into water” 
(Biller, 2007:1), and, in so doing, helped to legitimize low-fired ware” (Soldner, 2009:1), which 
“expanded the aesthetic possibilities for clay” (Soldner, 2009:1). 
 
He transformed the idea that a ceramic object needs to be high-fired by introducing his low-
fired, porous ceramic pieces to the world, which were seen and then accepted as ceramic 
artworks. For his forms were not intended for functional use but rather to be aesthetically 
pleasing, therefore eliminating the need for high-fired ceramics. 
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Paul Soldner combined traditional techniques with an experimental approach, while allowing the 
element of chance to enter his work. He would throw “pots off center or upside down, he also 
drops newly thrown pots on the floor to find in their crushed shapes fresh expressive 
possibilities” (Soldner, 2009:1), and in doing so, discovered innovative ways for creating 
surprisingly unique ceramic artworks, such as his monumental “floor pots, which stood up to 
eight or nine feet in height, often with expressionistically painted areas on the forms” (Soldner, 
2009:1). 
 
Paul Soldner’s clay construction methods were unconventional and imaginative which allowed 
for unique ceramic art works to be created through an experimental process. 
 
1.3.1.4 American artist: John Mason (1927-2015) 
 
 
 
 
 
 
 
 
 
Figure 1.21: Mason working on Blue Wall in the Glendale Boulevard studio, 1959 
(MacNaughton, 2012:27). 
The image above shows how John Mason improvised when using the environment around him 
to support masses of clay in which he would slash into, to create abstract ceramic art works. 
During the 1950’s and 1960’s, American ceramicist John Mason followed his instincts when it 
came to be working with clay, trying to push its sculptural capabilities through a process of 
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abstraction (Lloyd, 2012:19-20), and in so doing, developed three major ways of working with 
clay, on the floor, on an easel and on a supporting armature (Lloyd, 2012:28). 
He managed to develop and use methods that incorporated “symmetry, rotation, mass and the 
integration of colour and form” (Lloyd, 2012:26), while at the same time taking the size, weight 
and thickness of his works into consideration. He managed to create free standing sculptures by 
supporting his clay on wooden armatures, which allowed his works to grow in height. 
“Mason dealt with the practical aspects of fabrication” (Lloyd, 2012:30), while using techniques 
such as slab construction, assembling thrown clay forms together, slamming masses of clay 
onto the floor and working into it, chipping away at sculptures using a hatchet to “arrive at the 
form by a subtractive method” (Lloyd, 2012:29), and then altering his works by cutting, punching 
and scoring them to shape them into abstract forms. 
He developed methods of laminating an overlay of clay forms to build large 
monolithic structures” (Barron & Bergman, 2012: 261). 
John Mason worked with clay in a very expressive manner, while using open spaces and 
objects around him to help create a variety of abstract fired-clay formations on a monumental 
scale. These included free-standing vertical sculptures, wall relief works, double doors, sphere 
forms, cross forms and X-pots.  
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1.3.1.5 American artist: Jerry Rothman (1933 – 2013) 
 
 
 
 
 
 
 
 
 
Figure 1.22: Jerry Rothman, “Abstract Constructivist Sculpture," 1956, ceramic, 26 x 26". 
[Online]. 
<http://artscenecal.com/ArtistsFiles/RothmanJe/RothmanJeFile/RothmanJePics/JeRothman1.ht
ml> Available: 26 April 2016 
Figure 1.22 is a tall, flat spiked ceramic sculpture that Jerry Rothman managed to create by 
incorporating metal support structures inside a non-shrink clay body. 
According to Bolton Colburn, director of Laguna Art Museum (Dubin:1997), artist Jerry Rothman 
“developed a no-shrink clay and a way of firing clay and metal together that was unheard of at 
the time and able to support cantilevered structures that could not previously have been made," 
(Dubin:1997). 
He included various inorganic particles to his clay which increased its strength and enabled him 
to create sculptural ceramics on a large scale. 
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According to Peterson (2012:157) “Jerry Rothman experimented for years in this medium and 
suggests the following clay batch for cone 3” (11520C): 
Wollastonite 17.0% 
Fire clay 35.3% 
Fine grog 17.6% 
Medium grog 17.6% 
Coarse grog 12.5% 
To this is added: fiberglass stands chopped (for strength to the fired piece), and 25 pounds 
(11.3 kg) of lignite in 25 pints (11.8 liters) of water (lignite trade name is Orzan). Rothman 
worked this clay body on a “400” stainless steel armature that withstands 2200˚F (1204˚C), 
which has zero shrinkage (Peterson, 2012:157). 
 
1.3.1.6 Conclusion for International Artists 
The artists described above illustrate the break away from traditional craft pottery to a more 
sculptural nature which further led artists to create ceramic pieces as illustrated in the heading 
“previous research” (c.f. 1.5) below, to finally creating armature based ceramic art forms. 
 
 
1.4 Personal Triggers 
I am interested in the concept of creating modelled art forms with elongated extensions in clay. 
These extended forms can be easily broken when accidently knocked or bumped as vitrified 
clay in thin sections is susceptible to being broken if handled in an unintended rough manner. 
To solve this problem ceramic artists have introduced armatures into their clay. Unfortunately, 
there is insufficient published information on the clays that are being used as well as the 
problems associated with the degradation of metal and organic materials used as armatures at 
elevated temperatures. The problem then arises how South African clays can be successfully 
used in combination with a range of wire armature materials at elevated temperatures that will 
not crack, flake or spall.  
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1.5 Previous Research 
The research into the concept of armature based ceramics is best illustrated by studying the 
following artist’s ceramic art forms and understanding how they have solved the problems 
related to the compatibility of clay and armature materials at elevated temperatures. 
1.5.1 British artist Gillian Lowndes (1936 - 2010) 
 
 
 
 
 
 
 
 
Figure 1.23: “Collage,” 10 inches long, sand-coated “recycled” cup, Egyptian paste, clay-
coated spring, clinker, 1986”, by Gillian Lowndes (Hunt, 1988, 29). 
The mixed media sculpture seen above was achieved by first firing the clay coated wire 
and other clay components separately before assembling them.  
According to Bosworth (2006:15), Gillian Lowndes, in the 1960’s, was one of the first to 
use metal and other materials inside the kiln because she was frustrated by the 
limitations of working with clay alone. 
During the 1970’s, Gillian Lowndes produced work that challenged perceptions of what clay 
could be and how it could be used (Cooper, 2010:1). She “broke the fundamental rule that a 
ceramic artifact must be fired in one piece” (Fielding, 2016), once influenced by “African 
improvisation in combining materials” (Hunt, 1988:28), she started amalgamating her ceramics 
with found objects in which she had previously fired and smashed up, to create abstract 
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assemblages, as can be seen in her “collages of clay coated shards and found objects” (Hunt, 
1988:28). 
She was one of the first professional ceramists in Britain to use a diverse range of materials and 
found objects, including house bricks, fiberglass tissue, Egyptian paste, Nichrome wire, 
domestic utensils, dried loofahs and latex, among others. Many she subjected to blistering 
temperatures in a kiln before smashing them, ready for assembly. Often, she stuck fired parts 
together, creating her own modest revolution (Fielding, 2016:1).  
After returning to England, Lowndes began to experiment with fiber glass dipped in porcelain 
slip, layered on wire armatures and fired. This approach was further developed in 1979 in a 
series using London brick, together with Egyptian paste and fired in a sand-filled saggar to Cone 
7 (Hunt, 1988:28).   
Others works include Egyptian paste coatings on found objects in which “she fires so high that it 
becomes molten and must be buried in sand enclosed in a saggar, so as to contain it” 
(Pim,1987:11), while Nichrome wire and ‘broader strips of metal’ (Pim, 1987:11) are 
incorporated into her clay mixtures. 
According to Bosworth (2006:19-20), Gillian Lowndes used to use a low-firing Egyptian paste to 
join certain metal elements, yet in most cases she would assemble pieces once they had been 
fired. 
The work by Gillian Lowndes is an inspiration on creativity and how she explored the use of clay 
with other materials such as coil chair springs coated in fired clay. However, steel springs 
proved to be too hard to manipulate into complex shapes but will be used in experimental 
procedures in this dissertation. Kanthal A-1 wire will be used instead of Nichrome wire as an 
armature material as it is freely available. 
One can clearly see on close inspection that the work of Gillian Lowndes has faults. The 
porcelain slip applied onto the Nichrome wire crawled resulting it to clump in areas leaving the 
wire itself to show through. Despite her achievements, she failed to mention technical details 
regarding the found materials, firing temperatures and clay formulae used to create her works.  
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1.5.2 British artist: Lesley Risby (1980’s – 2016) 
 
 
 
 
 
 
 
 
 
Figure 1.24: “Protection series I” – 32 x 29 x 12cm, 2010 
[Online]. <http://www.studiopottery.co.uk/profile/Lesley/Risby> Available: 23 April 2016 
Similar forms to the one above will be created as test pieces throughout this dissertation to 
examine the effects that various firing temperatures have on three-dimensional wire forms when 
coated with clay. 
Lesley Risby deals with fragility in her wire and clay sculptures. She found a temperature range 
that allowed her to fire wire armatures with clay coating simultaneously in a kiln to create thin 
structured ceramic forms. She developed a porcelain clay slip that was compatible when applied 
onto Nichrome wire forms fired together at 12200C with a thirty-minute soak.  
Subjecting the work to the elemental firing process causes a partial 
fragmentation and apparent fragility of the pieces, whilst retaining the essential 
potency of their forms (Risby, 2015:1). 
Her “main materials are porcelain and Nichrome wire; the addition of oxides, stains and silicon 
carbide to the porcelain clay or slip produces stark contrasts in colour and texture. The work is 
mainly raw glazed and fired to cone 7 in an electric kiln” (Risby, 2016). 
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Her wire sculptures are made by hand, using “three gauges of wire (0.56, 0.9 and 1.2mm)” 
(Standen, 2014:98), all of which have small wire hooks on the inside of the forms so that they 
can hook onto the formers, which are used to hold the wire structures in place during the firing, 
so that no movement occurs. 
Her porcelain clay slip contains “fine molochite 200 mesh (very fine)” (Standen, 2014: 97) which 
helps to reduce the clay shrinkage; “finely chopped fabric fibers (Domette, a soft, fleecy, acrylic 
wool)” (Standen, 2014:97) which helps the slip adhere to the wire; silicon carbide which provides 
texture and oxides and stains to add colour. 
One can clearly see on close inspection that the work of Lesley Risby contains faults. Cracks 
have occurred in the clay body that was applied onto Nichrome wire armatures, small wire 
hooks have been left uncoated, and spalling effects have caused the clay body to break away 
from the wire during the firing.  
She fails to mention the technical details regarding the clay formula used, which will further lead 
to an investigation in finding a clay body that is compatible with certain diameters of Kanthal 
wire.  
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1.5.3 American artist: Linda Hansen Mau (2014) 
 
 
 
 
 
 
                                        Figure 1.25                                      Figure 1.26 
Figure 1.25: “Teapot,” 9 inches in height, paper clay on steel hardware cloth, by Linda Mau 
[Online]. <http://www.lmau.com/article.html> Available: 23 August 2016 
Figure 1.26: Magnified view of figure 1.25 “Teapot” by Linda Mau 
[Online]. <http://www.lmau.com/article.html>Available: 23 August 2016 
Standen (2014:100) states that clay, handmade paper and metal are three materials in which 
artist Linda Mau used to push the boundaries of clay by discovering how to fire steel in her clay 
sculptures.  
To create her metal shapes, she cuts sections out of steel mesh, which are joined together with 
wire. These are then coated with paper clay slip containing 20% cotton linter pulp to 80% 
porcelain, “either by brushing or pouring” (Standen, 2014:100) allowing each layer to dry 
between coatings, “too few layers and the work lacks strength due to insufficient clay remaining 
when the fiber burns away” (Standen, 2014:100). 
To these bisque-fired pieces a final layer of slip or terra-sigillata is applied and smoke fired “with 
newspaper in an open metal container” (Standen, 2014:100) “followed sometimes by an 
application of wax paste or shoe polish, and light buffing to encourage a sheen on the surface” 
(Standen, 2014:100). 
One can clearly see on close inspection that the work of Linda Mau has faults. Her steel mesh 
armatures become brittle after firing leaving it up to the clay body to provide strength to her 
forms. She fails to mention technical information regarding the clay formula used, the type of 
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paper used for the pulp in which she incorporates into her paper clay and the firing 
temperatures involved in firing tar paper armatures.  
1.5.4 American artist: Todd Shanafelt (2014) 
 
 
 
 
 
 
 
 
Figure 1.27: ‘Cedure Tube”, 2009, Thrown earthenware, metal, Egyptian paste, ceramic decal, 
found materials, rubber, tile, sprayed glaze fired to 11770C, by Todd Shanafelt (Standen, 
2014:104). 
According to Standen (2014:104) artist Todd Shanafelt discovered how to extend the edges of 
thrown clay forms, by incorporating “metal armatures, extensions and found objects” (Standen, 
2014:104) into them, so that abstract ceramic assemblages could be produced. 
Standen (2014: 104) states that “these metals including stainless steel rod wire 
and mesh, do not burn away in the kiln firings at 11770C” and are used as 
armatures which support Egyptian paste, as shown in the piece titled ‘Cedure 
Tube’. He explains further that in order to make sure the Egyptian paste doesn’t 
ooze out, or fall out of the armatures, he will use some metal mesh inside the 
armatures to hold it in place until it dries and is fired”. 
Todd Shanafelt (2001:22), states that stainless steel brazing rods work very well in stoneware 
clay and can withstand a bisque firing to Cone 06 and glaze firing to Cone 2-4. “The rod will 
however, turn black and shed a thin film off its surface, but will not melt onto the kiln shelf or 
onto the piece” (Shanafelt, 2001:22).  
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Shanafelt (2001: 22) explains how he incorporates black craft wire into his abstract 
assemblages, although he only adds it to the piece once it has been fired, to fasten the 
found objects onto the form.  
Even though Todd Shanafelt fires stainless steel rod in his clay forms, most of the other wire 
additions have simply been attached once his forms have been fired. An investigation is 
therefore required to discover how to fire certain wires and clay bodies together. 
The introduction of regular wire mesh in clay forms will be investigated. Todd Shanafelt does not 
indicate the diameter of the craft wire or mesh used in his work. The diameter of the metal wire 
is an important aspect as the thicker the wire the greater the imbalance between the expansion 
and contraction of the metal which could aversively affect the rigid fired clay body. 
1.5.5 American artist: Deborah Sigel (2014) 
 
 
 
 
 
 
 
 
Figure 1.28: “Burst”, 2012, Egyptian paste, steel, by Deborah Sigel 
[Online]. <http://deborahsigel.com/> Available: 1 May 2016 
The black structural frame found in the piece above was created by welding single strands of 
metal wire together, which is a joining technique that will be investigated, in order to create 
three-dimensional wire armatures. 
Deborah Sigel uses an alternative method by which three dimensional ceramic forms can be 
produced instead of using conventional clay construction techniques. She welds steel wire in 
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order to create structures that are used to “support low-firing Egyptian paste” (Standen, 
2014:95). 
Her structural frames are made by bending and cutting “hot rolled mild steel” (Standen 
2014:100) to size and then welding all the pieces together. 
When Deborah Sigel works with Egyptian paste she makes use of a “fettling knife, rubber ribs 
and a sponge” (Standen 2014:100), in which she uses to smooth the Egyptian paste’s surface 
to ensure there are no blemishes on the surface.” It is important that there are no distractions on 
the surface to detract from the desired shrinking and cracking that occurs during the firing” 
(Standen (2014:100). 
To fire the work, she suspends her forms in the kiln “by threading them onto a steel pipe, which 
rests on brick columns. Deborah Sigel says that firing speed, temperature and gravity all affect 
the final outcome of her work” (Standen, 2014:100). 
Figure 1.28 illustrates once again the imbalance between clay in this instance Egyptian paste 
and the underlying mild steel rod. It can be clearly seen that the Egyptian paste has cracked 
due to the expansion and contraction of the mild steel rod although only fired to a temperature 
of approximately 9000C which is the temperature associated with Egyptian paste.  
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1.5.6 British artist: Suzhanna Perryman (2000) 
 
 
 
 
 
 
 
Figure 1.29: ‘Casket’ by Suzhanna Perryman. Forms built up by soakings scrim and muslin in 
porcelain and red earthenware slip, interior glazed with high alkaline glaze. 30cm high 
(Lightwood, 2000:128). 
According to Lightwood (2000:128), artist Suzhanna Perryman found a technique that allowed 
her to create ceramic forms that looked fragile yet were in fact strong, while achieving lightness 
in her work. To create her closed ceramic containers, she used sacrificial armatures that were 
coated with clay slips and shaped around formers, which allowed for the armatures and formers 
themselves to burn away during the firing resulting in works that were light in weight. 
Lightwood (2000:129) stated that “the methods for making show very clearly in the 
finished work. Different fabrics – gauze, muslin, hessian and tapestry canvas – are 
soaked in red earthenware or porcelain slip, and wrapped around formers made from 
combustibles such as paper, card or sticks. The materials are loosely woven, and must be 
made from natural, rather than manmade fibers – for example scrim or the fine mesh 
muslin used for bookbinding – because these absorb the slip, they also give an open 
structure to the fired object. After bisque firing the forms are spray glazed on the inside, 
sometimes with the addition of copper to give turquoise, resulting in a strongly textured, 
organic surface” (Lightwood, 2000:129). “Forms are enclosed one within another, coarser 
fabrics outside and finer ones used for inner layers, but leaving windows or spaces to give 
a glimpse through to the hidden inner containers. (Lightwood, 2000:129). 
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One can clearly see on close inspection that the work of Suzhanna Perryman has faults. Fine 
cracks have occurred in her clay slip due to the combustible materials used as an armature 
which burn away leaving a vitrified clay coating. The result is of interest in that it adds another 
dimension to armature based ceramics. 
1.5.7 European artist: Metta Maya Gregersen (2000) 
 
 
 
 
 
 
 
 
 
Figure 1.30: Mette Maya Gregersen constructing her wave-like forms, by hanging the bamboo 
blind from the ceiling which enables the structure to become a free-flowing form (Standen, 
2014:66). 
According to Standen (2014:65), artist Metta Maya Gregersen discovered a way in which to 
increase the strength of clay, by including molochite, paper pulp, acrylic fibers, bentonite and 
sand into soft stoneware clay so that when applied onto combustible armature materials it 
withstood the harsh firing conditions. 
Molochite, fibers and other additional materials will be investigated when included into clay slips, 
to determine how they can assist in creating a clay body that is compatible with wire armatures. 
Standen states (2014:65) that “she uses sections of bamboo window blinds, which she cuts up, 
ties with thread and wire into curved wave-like forms, and hangs from the ceiling to create a 
free-flowing form”. She then spreads the clay onto the side of her forms which is allowed to dry. 
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“This procedure is repeated several times until the required thickness has been achieved – a 
slow process that takes several weeks. A biscuit firing to 8000C takes place in an outdoor gas 
kiln, because lots of smoke is produced from the burning bamboo. Wood ash is brushed off 
before a second biscuit firing to 11400C in an electric kiln” (Standen, 2014:66). To finish the 
surfaces of these pieces off she applies glazes onto the forms, and then fires them repeatedly, 
going up to temperatures around 12800C, until she is completely “satisfied with the depth 
achieved” (Standen, 2014:66). 
The combustible armature being used caused stress in the clay as it is burnt away during the 
firing, causing cracks to occur in the clay body.  
Additional experiments will be conducted by adding materials such as molochite and paper pulp 
to clays which will be formulated in sub question two to determine whether these additions will 
obviate the cracking that occurs in the armature based ceramics created so far. 
No South African artists have been found to date that use wire armature based ceramics as 
illustrated by international artists mentioned above. 
 
1.6 Problem Statement 
Based on previous research very little information is forth coming regarding the nature of the 
clays being used as well as the problems encountered with metal wire armatures fired to high 
temperatures. The published artists’ works are sourced in overseas publications and it is well 
known that their clay characteristics are different to that of South African clays. The clays 
formed over different armature materials and fired to clay maturing temperatures will invariably 
have different values for expansion and contraction during the firing process. What will work for 
an overseas ceramic artist does not automatically hold true for an artist working with South 
African materials. It is these unknown values that will be investigated in this enquiry to develop a 
protocol where South African artists can use a clay body developed in this dissertation with 
selected wire armature materials at given fired temperatures. 
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Table 1.2: Diagram of the structure to the problem statement 
Ceramicists who influenced 
modern day armature based 
ceramics 
Bernard Leach 
Peter Voulkos 
Paul Soldner 
John Mason 
Jerry Rothman 
Problem Statement 
Based on previous research 
very little information is forth 
coming regarding the nature of 
the clay being used as well as 
the problems encountered with 
armatures fired to high 
temperatures. 
 
Ceramicists who have 
created armature based 
ceramics 
Gillian Lowndes 
Lesley Risby 
Linda Hansen Mau 
Todd Shanafelt 
Deborah Sigel 
Suzhanna Perryman 
Metta Maya Gregersen 
The Main Research Question 
What parameters are required to develop armature based 
ceramic art forms using South African raw materials? 
Research sub question one 
What are the requirements 
necessary in selecting suitable 
wire armature materials that will 
be compatible with specific 
South African clay bodies when 
fired to temperatures above 
10000C? 
 
Research sub question two 
What South African raw 
materials can be used to 
formulate a clay body for wire 
armature based ceramics? 
 
Research sub question three 
What agents are necessary to 
bond the wire armature to the 
modified clay slip coatings, to 
reduce cracking and aid in the 
ensuing decorative applied 
effects? 
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1.7 Research Question 
The purpose of this research undertaking is to develop clay bodies that will be compatible with 
various armature materials that when fired to predetermined temperatures will not crack, flake or 
spall due to the nature of the underlying armature material. The clay bodies to be developed will 
use South African based raw materials to produce a standard clay body that is not dependent 
on the importation of clays from overseas sources. 
1.7.1 Main question  
What parameters are required to develop armature based ceramic art forms using South African 
raw materials? 
1.7.2 Sub questions to guide the operationalization 
1.7.2.1 Sub question one 
What are the requirements necessary in selecting suitable wire armature materials that will be 
compatible with specific South African clay bodies when fired to temperatures above 10000C? 
1.7.2.2 Sub question two 
What South African raw materials can be used to formulate a clay body for wire armature based 
ceramics? 
1.7.2.3 Sub question three 
What agents are necessary to bond the wire armature to the modified clay slip coatings, to 
reduce cracking and aid in the ensuing decorative applied effects? 
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1.8 Objectives 
 
The overarching objective for this research will allow South African ceramicists to create art forms 
using clay bodies in conjunction with wire armatures at specified temperatures with confidence 
that their work will not be subjected to cracking, flaking or spalling. 
 
1.9 Signification of the Study 
The significance of the study is to develop a clay body that is compatible with armatures for 
producing ceramic wire sculptures for the South African artist. 
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CHAPTER TWO 
2.1 Theoretical Framework 
The theoretical framework to this dissertation will be a review of all the relevant literature 
pertaining to answering the three sub questions.  
The main question is restated here for clarity purposes followed by the statements of the sub 
questions under the relevant sections in the literature review. 
Main Question: What parameters are required to develop armature based ceramic art forms 
using South African raw materials? 
 
2.2 Background to Literature Review 
2.2.1 Literature review 
The literature review for this study will focus on the wire armature materials discussed in sub 
question one. Sub question two will include the properties of clay making raw materials and 
problems associated with cracking, shattering and spalling of clay. Sub question three will deal 
with the agents that are necessary to bond the wire armature to the modified clay slip coatings, 
to reduce cracking and aid in the ensuing decorative applied effects.  
 
2.3 Introduction to the Relevant Inquiries for Research Sub Question 
One 
Sub question one is restated here:  
What are the requirements necessary in selecting suitable wire armature materials that will be 
compatible with specific South African clay bodies when fired to temperatures above 10000C? 
The selection of wire armature materials that will be used in combination with South African 
clays when fired to temperatures above 10000C will require the knowledge of the reactions that 
occur when different metal wires are fired to elevated temperatures. 
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Three different wire materials have been selected for armature making which include Kanthal 
wire, galvanized diamond mesh and galvanized binding wire. The properties of these three wire 
materials are discussed below. 
2.3.1 Kanthal wire (cf. Appendix 1) 
2.3.1.1 Introduction to Kanthal wire 
Kanthal wire can withstand high firing temperatures without oxidizing. A-1 Kanthal wire with a 
diameter of 1.6 mm is pliable and thin enough to be bent and twisted into complex forms, 
whereas diameters greater than 1.6 mm would be too thick and stiff to be easily shaped. A 
three-dimensional form made from A-1 Kanthal wire once fired to temperatures ranging from 
900ºC - 1180ºC, can keep its original shape without collapsing in on itself, which would make it 
a suitable choice of material for use in armature based ceramics. 
According to Fraser (2006:53) Kanthal wire is an alloy of iron, aluminium and 
chromium. It was first introduced in the early 1930’s and enabled a substantial 
increase in the maximum temperature of metallic heating elements. Kanthal wire 
comes in different grades, each with their own firing range. Alkrothal wire is used 
for low-temperature work, Kanthal D can be used for temperatures up to about 
1200ºC, Kanthal A-1 for temperatures up to 1300ºC, Kanthal AF can go up to 
1300ºC, and Super Kanthal grade for temperatures up to 1500ºC. 
According to Fraser (2006:54), Kanthal wire will build up a layer of aluminium oxide on 
its surface when fired approximately three times, to protect the wire from any harmful 
furnace gases. 
A disadvantage with Kanthal wire is that it becomes quite soft at high 
temperatures but increasingly brittle after repeated firings when cold. If a kiln is 
allowed to exceed its maximum designed temperature, the element temperature 
(which is restrained by the cooler temperature of the kiln) will rise and the 
elements coils may fall over or collapse – thus demonstrating this softness 
(Fraser, 2006:54). 
If Kanthal wire were used as an armature material it would only need to survive one or 
two firings and should be strong enough to support a ceramic coating without collapsing 
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in on itself. Therefore, the brittleness of the wire that is twice fired would not be a major 
concern in the creation of armature based ceramics. 
According to Fraser (2006:54) Kanthal wire tends to grow in length ever so slightly when 
heated, which can cause it to move during a firing. This movement could cause a rigid 
clay coating applied to a Kanthal wire armature to crack and break off during a firing. In 
this instance, a lower firing temperature could be beneficial when using a Kanthal wire 
armature as it would decrease the expansion of the wire and hence its contraction during 
the cooling phase. 
The diameter of the wire would also be of concern as the larger the diameter the greater 
the relative expansion will be which in turn will have a bearing on the integrity of the 
applied ceramic coating, and in so doing create a strain on the rigid cooled ceramic 
coating causing it to shatter, crack or craze.  
If a kiln is to be opened before it has cooled down correctly, the cold air according to 
Fraser (2006:54) could chill the wire and cause it to move. 
 
 
 
 
 
 
 
Figure 2.1: Kanthal A-1 element wire, diameter 1.6 mm, which will be used as an 
armature material in this study. 
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2.3.2 Galvanized binding wire (cf. Appendix 2) 
2.3.2.1 Introduction to galvanized binding wire   
Galvanized binding wire will be experimented with as an armature material used to support a 
ceramic coating when fired to predetermined temperatures. The zinc coating on galvanized wire 
protects it against corrosion, although this coating could be problematic with certain ceramic 
coatings due to its volatility at elevated temperatures. Galvanized binding wire with a diameter 
of 1.6 mm is pliable and thin enough to be twisted and bent into complex forms, whereas 
diameters above 1.6 mm would be too thick and stiff to be shaped. When fired to temperatures 
above 1000ºC, forms made from galvanized binding wire tends to corrode and warp.  
According to the website, Stranded Wire, Rope and Cable, of Iron or Steel (2010), galvanized 
means coated with zinc to protect against corrosion. They further explain that metallic zinc is 
strongly resistant to the corrosive action of normal environments and hot dip galvanized 
coatings therefore provide long-term protection for steel. By contrast, most organic paint 
coatings used on steel need frequent renewal and when coatings are breached corrosion 
begins at the exposed area of steel, spreading rapidly beneath the coating film (Stranded Wire, 
Rope and Cable, of Iron or Steel, 2010). 
Cape Wire (2016) supplies galvanized wire that is manufactured from low carbon 
steel which is produced through a continuous strand hot dip processing line in 
which the wire is generally annealed prior to entry into the zinc coating section. 
The coating section on the wire conforms to the S.A.B.S. Specifications. 
Low carbon steel rod is cold drawn on multiple die wire drawing machine to the 
finished diameters in coils. This hard drawn wire is then loaded into annealing 
ovens, heated indirectly to the critical temperature and slowly cooled to a fully 
annealed condition (Cape Wire, 2016). 
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             Figure 2.2: Galvanized binding wire, diameter 1.6 mm, which will be used as an 
armature material in this study. 
2.3.3 Galvanized diamond mesh (cf. Appendix 3) 
2.3.3.1 Introduction to galvanized diamond mesh 
Galvanized diamond mesh will be experimented with as an armature material used to support a 
ceramic coating fired to predetermined temperatures. Galvanized diamond mesh with a 
diameter of 0.8 mm is pliable enough to be bent and shaped into complex forms. It’s available 
with different sized apertures, which could be beneficial in the creation of armature based 
ceramics. If a form made from galvanized diamond mesh is fired below 1000ºC it will be able to 
keep its original form without collapsing but if fired beyond 1000ºC it will start to warp and 
become fragile. 
According to Cape Wire (2016) galvanized diamond mesh is primarily used for 
domestic and commercial applications such as boundary fencing. 
Cape Wire (2016) supplies galvanized diamond mesh with apertures ranging 
from 50mm to 75mm. Wire diameters range from 2.00mm to 3.15mm (Cape 
Wire, 2016).  
Galvanized diamond wire can be used to construct armatures that have more bulbous forms in 
comparison to an armature made from a single strand of wire. It can be stretched over formers 
to enclose open gaps. The open gaps found in a typical diamond wire’s structure can be used to 
create open forms that can be seen through. If crumpled up or tightly rolled together it can 
create an apparent solid form. 
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Figure 2.3: Galvanized diamond mesh, diameter 0.8 mm, which will be used as an armature 
material in this study. 
 
2.4 Introduction to the Relevant Inquiries for Research Sub Question 
Two 
Sub question two is restated here:  
What South African raw materials can be used to formulate a clay body for wire armature based 
ceramics?  
The formulation of a clay body using South African raw materials requires certain knowledge of 
the properties of the ingredients that will go into formulating a successful clay body that can be 
used as a covering over armature materials without cracking, flaking or spalling after being fired 
to maturing temperatures.  
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The following raw clay materials discussed here highlight their properties and uses in a clay body. 
The clay bodies that will be formulated using South African materials are based on the following 
chosen formulae:  
- John W. Conrad – C25 casting slip (Conrad, 1976: 17). 
- Gillian Lowndes – Ceramic mortar slip formula (Pim, 1987: 12). 
- Jeremy Dubber Potteries – Ascent casting slip formula (Jeremy Dubber Potteries). 
2.4.1 John W. Conrad’s - C25 Casting Slip (cf. Appendix 4) 
John W. Conrad’s C25 casting slip was selected from Ceramic Formulas: The Complete 
Compendium (Conrad, 1976: 17), which covers a wide range of aspects involved in developing 
clay bodies. It has been selected as one of the main ceramic formulas that will be used in this 
investigation. It has a low firing temperature of 1060ºC, which means that if it were coated onto 
wire armatures and fired, it would vitrify at this temperature although cracking did occur over the 
wire in previous experiments.  
2.4.1.1 John W. Conrad’s C25 Casting slip formula  
Kaolin G3 or Crouse clay...........300g 
Talc………………………………250g 
Kaolin G1………………………..150g 
Silica……………………………..150g 
Potassium feldspar………………77g 
Frit 571……………………………70g 
Dispex…………………………….3ml 
Water…………………………..450ml 
(Conrad, 1976:17) 
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2.4.2 Gillian Lowndes’s - Ceramic mortar slip formula (cf. Appendix 5) 
Gillian Lowndes’s ceramic mortar formula was chosen from an internationally renowned ceramic 
magazine, Ceramic Review (Pim, 1987:12). It has been selected as one of the main ceramic 
formulas that will be used in this investigation. Ceramic mortar has been known to react like a 
type of cement when used to fix and join various elements together such as kiln bricks. 
However, in this study, its strong binding qualities as a slip formula will be used to coat wire 
armatures. In previous experiments the Gillian Lowndes formula when fired between 9000C and 
9500C had not vitrified to any great extent, yet when fired to 10000C it appeared to have vitrified. 
Although this temperature caused the galvanized diamond mesh to oxidize and become brittle 
the advantages of this formula are apparent and will therefore be used for further investigation.  
2.4.2.1 Gillian Lowndes ceramic mortar slip formula 
Fine grog (200 mesh)…………….90g  
Silica……………….……………....80g 
Potassium feldspar.………………10g 
Frit 510…………………………….10g 
Sodium Silicate……………………30g 
Water ……………approximately 40ml 
(Pim, 1987:12) 
 
2.4.3 Jeremy Dubber Potteries - Ascent casting slip formula (cf. Appendix 6) 
Jeremy Dubber Potteries supplies a local manufactured clay slip called Ascent casting slip, 
which is commonly used at the Nelson Mandela University Ceramic Department by their 
students. This clay slip has been selected as one of the main clay bodies which will be 
investigated in this study. It has a wide firing range of 1020ºC - 1220ºC and fires to a white to a 
white-greyish colour. This slip tends to crack when applied onto various metal wires types 
before and after being fired, but these could be rectified by reducing its shrinkage rate or adding 
binders to it, to prevent these cracks from occurring in the fired clay coating.  
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2.4.4 The South African raw ceramic materials that will be used to formulate John 
W. Conrad’s C25 casting slip formula and Gillian Lowndes’s ceramic mortar slip 
formula are listed below. 
- Grog (200 mesh) 
- Silica (200 mesh) 
- Potassium feldspar (200 mesh) 
- Frits 510 and 571  
- Sodium silicate 
- Kaolin G1 and G3 
- Talc 
- Dispex ® (cf. Appendix 14)  
The properties of Jeremy Dubber’s Ascent casting slip will be discussed after the properties of 
the basic raw materials that go into making John W. Conrad’s C25 casting slip and Gillian 
Lowndes’s ceramic mortar formulae. 
The following raw clay material ingredients are discussed here highlighting their properties and 
uses in a clay body.  
2.4.5 Grog: maturing temperature approximately 17800C (cf. Appendix 7) 
2.4.5.1 General introduction to grog 
Fine grog (200 mesh) can be used as the South African replacement material for molochite in 
which Gillian Lowndes used in her ceramic mortar formula. 
Grog is a refractory material that can be added into clay bodies to strengthen it, reduce the 
shrinkage rate, promote even drying and prevent cracks from developing in a clay body.  
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2.4.5.2 Physical properties of grog in ceramics 
According to Hamer (1991:159), grog can be described as a refractory material known 
as chamotte, or a ground fired body. He further state that it can be added to clays to 
provide strength, texture, reduce shrinkage or to allow better control in forming (Hamer, 
1991:159). 
Grog is an opener which helps the clay to dry uniformly and because it is already 
fired it proportionately cuts down the overall shrinkage and hence any tendency 
to crack or warp. It is usual to consider grog as a body that is more refractory 
than the clay to which it is added and most grogs are fireclay fired to at least 
13000C (23720F). The word grog is sometimes used in a less specific way to 
mean any opener thus embracing sand, quartz etc. (Hamer, 1991:159). 
Grogs can be considered as either hard or soft. Hard grogs are those which have 
been previously fired to a temperature above that to which the body is to be fired. 
The advantage of this is that this grog will not shrink in the firing and hence will 
work against any tendency to warp (Hamer, 1991:159). 
Soft grogs are those which have been fired to temperatures lower than the 
temperature to which the body will be fired. If a soft biscuit firing is used, a soft 
grog may even be softer-fired than the biscuit temperature. The advantage to this 
is that a very porous grog is obtained which can be useful in the tempering of 
very sticky clays and in quick drying (Hamer, 1991:159). 
If the soft grog is the same body as that to which it is added it is called pitchers. 
The advantage of using pitchers is that the working character of the body can be 
altered for various sizes and types of ware, but the fired result is the same 
(Hamer, 1991:159). 
Boyum (1984:26) states that South Africa has a generous supply of high fired clays which are 
then used as grogs. She further explains that the fired clay is firstly calcined at 1350ºC - 
1400ºC, then crushed into a variety of mesh sizes before it can be used as a grog for ceramic 
uses (Boyum, 1984:26). 
Additions of grog to a body reduces wet to dry shrinkage and consequently 
cracking and warping problems are minimized. Medium and coarse grog i.e. 40 
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mesh, and coarser, open pore space better than do finer grogs and thermal 
shock resistance is increased. The coarse grogs increase porosity and affect the 
texture of the clay. Grogs are refractory. High percentages increase the 
vitrification point of a body. 
2.4.6 Silica: (SiO2) – maturing temperature approximately 17130C (cf. 
Appendix 8) 
2.4.6.1 General introduction to silica 
Silica will be used as the South African replacement material for flint in which Gillian Lowndes 
and John W. Conrad used in in their ceramic slip formulae. 
Silica in a clay body assists in fusing clay particles together during a firing, which strengthens 
the clay and helps it mature. Silica on its own will open up a clay body, yet if used in 
combination with feldspar it will add hardness to the clay and increase the maturing point. This 
could be beneficial when developing a ceramic formula that is to be applied to wire armatures.  
2.4.6.2 Physical properties of silica in ceramics 
Hamer (1991:290) explains that silica is a hard-glassy substance which melts at 17100C 
(31100F) to a transparent glass. Fluxes are mixed with the silica. These have the effect of 
bringing down the maturing temperature to within the range of the potter’s kiln. The resulting 
melt is a mixture of silica and other oxides which link together on cooling to form a glass 
(Hamer, 1991:290). 
Clay bodies that are applied to wire armatures and fired will require a low maturing point to allow 
the wire to keep most of its original characteristics without becoming fragile or oxidized.  
Ground quartz expands more at 573ºC and less at 220ºC - 275ºC than does flint 
or finely ground silica. South African marketed silicas include the large deposits 
at Witklip near Pietersburg in the Northern Transvaal and smaller deposits at 
Delmas. It also a by-product of pegmatite mine industries e.g. Mica/Gravelotte 
area (Boyum, 1984:50). 
Finely ground silica is a major component of many low-fired bodies and it is 
added to a lesser extent to higher-fired bodies. Silica is used because of its non-
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plastic properties, its whiteness, refractoriness, fired strength and its thermal 
expansion properties (Boyum, 1984:50). 
Theoretically, pure clay is 47% silica but in practice it contains more silica than 
this. The extra silica is not integrated in clay particles but is present as sand or as 
extremely fine silica. This is called free silica and is important because it forms a 
glass binding for the clay particles which gives strength to the finished pottery 
body (Hamer, 1991:290). 
The addition of silica to a body makes the fired ware harder and more durable. 
Sand may also give a pleasing texture. Silica also alters the amount by which the 
body contracts in cooling after firing. The lattice structure of silica is capable of a 
number of forms and can change from one to another during firing and cooling. 
These are changes in size, called inversions, and can cause stresses which can 
result in cracking (Hamer, 1991:290). 
Silica is therefore added to a body for a number of reasons which must be 
balanced against one another. As a general rule, flint is to be preferred for 
earthenware because it converts to cristobalite more easily than quartz. Quartz 
or quartz sand are preferable for stoneware because they do not convert so 
easily to cristobalite (Hamer, 1991:290). 
The addition of silica to a body normally renders the body more refractory, that is, 
it will withstand a higher temperature because silica itself is refractory. However 
there are some natural clays which are not refractory and yet contain a fairly high 
proportion of silica. This anomaly is explained by the fineness of some or all of 
the free silica. If the grain size is finer than a 600’s mesh then the silica seems 
capable of fluxing itself (Hamer, 1991:290). 
In terms of the ultimate analysis there is little difference between South African 
and British silica and British flint, but tests in glazes showed up greater 
differences (Boyum, 1984:50). 
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2.4.7 Feldspars: maturing temperature approximately 11500C - 12000C (cf. Appendix 
9) 
2.4.7.1 General introduction to feldspar 
The potassium feldspar available in South Africa will be used as an ingredient when formulating 
Gillian Lowndes’s ceramic mortar slip formula. Potassium feldspar will be used as a 
replacement material for soda feldspar in which John W. Conrad used in his C25 casting slip 
formula as the soda feldspar we have sourced is problematic in its purity. 
Peterson (2012:139) claims that potassium feldspar is best for a flux in a clay body, which 
facilitates the melting of quartz and clays. Typically, 25% is used in a body. 
Potassium feldspar will be used as the main fluxing ingredient when developing a low-firing clay 
body. 
Potassium feldspar is a flux and is used in clay bodies to melt quartz and fuse clay particles 
together. It will lower a clay bodies maturing point which will result in a stronger and less porous 
clay body. This will be beneficial when developing ceramic formulae that are to be applied and 
fired with wire armatures, for it would lower the temperature range required to vitrify a clay body. 
Peterson (2012:160-2) explains that feldspars can become a glaze at a certain 
temperature. Feldspars are the first breakdown product in the geological 
disintegration from the original rocks of which clays are a further breakdown. Many 
feldspars contain clay or vice versa, hence the name “feldspathic clay”. Most 
feldspar begins to melt at about 11500C and act as fluxes in stoneware and 
porcelain clay bodies. Feldspars are usually found as white veins in hills or 
mountains, similar to quartz (silica), but rocks containing spars will have a glossier 
look. Adding any kind of clay to any prospected or ground rock minerals, such as 
agate, will make glaze application to a pottery surface easier.  
According to Reijnders (2005:38) fluxing agents are added to a clay body to alter the maturing 
range of a body.  One of their properties is to reduce the maturing point which will result in a 
lower porosity and a strong body at similar temperatures. Different percentages of feldspar will 
be explored when developing a low fired ceramic formula to be applied onto wire armatures and 
fired. 
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Müller & Zamek (2011:71) states that fluxes are the second component of a clay body formula 
and their purpose is to lower the melting point of heat-resistant clays and fillers. This raw 
material helps a clay body melt in a predetermined maturing range. In ceramics the maturing 
range occurs when absorption, shrinkage and fired colour are compatible with the glaze, 
producing a dense, vitreous non-absorbent clay body. They further explain that every 
temperature range has the appropriate choice of flux materials that will work compatibly with the 
materials of clays contained within the clay body. If a low-melting flux is used in a high-
temperature clay body, the result is over-vitrification. An over-fluxed clay body can bloat, slump, 
shrink excessively and fuse to the kiln shelves. 
2.4.7.2 Feldspar properties in ceramics 
Zamek (2009:90) states that too much feldspar in high temperature clay bodies 
can cause excessive shrinkage, warping and over vitrification or extreme fluxing. 
Too little feldspar can result in an immature clay body being less durable and 
porous. In low temperature clay body formulas below cone 04, feldspars do not go 
into active melt and are frequently used as filler along with clay and other ceramic 
raw material, depending on the fired colour, handling characteristics and fired 
temperature required in the clay body. 
2.4.7.3 Thermal Properties of feldspars 
The thermal properties of feldspars have been the subject of considerable study in 
the past and will doubtless be the object of many future investigations. Several 
factors have been established as significant for the thermal behaviour of feldspars 
and may be summarized as follows:  
(a) Chemical composition, which determines the ultimate equilibrium condition for 
any specified temperature  
(b) Mineralogical composition, which determines the initial point from which 
reactions will proceed and the nature of melting (i.e. congruent or incongruent)  
(c) Particle size of the mineral constituents, which determines the extent of surface 
area and the rate at which melting will take place  
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(d) Viscosity of the melt formed, which ultimately determines the rate at which 
reactions will proceed toward the equilibrium state (Kyonka & Cook, 2007:5). 
Taylor (2011:36) states that “feldspars are minerals of varying composition. They are used as a 
flux and alumina source is glazes”.  
2.4.8 Ceramic Frits: Frit 510 maturing temperature approximately ±9500C–10600C 
and frit 571 maturing temperature approximately ±10800C (cf. Appendix 10) 
2.4.8.1 General introduction to frit 
Frit 510 will be used as the South African replacement material for Borax T Frit in which Gillian 
Lowndes used in her ceramic mortar formula. 
Frit 571 will be used as the South African replacement material for frit #4 in which John W. 
Conrad used in his C25 casting slip formula. 
Frits are fluxing agents used in slips and clay bodies in order to help melt clay particles together 
while lowering the maturing point of clays. Both frit 510 and frit 571 will be experimented with 
when used to develop ceramic formulae that are compatible with wire armatures.  
The South African company Ferro, ‘The performance Materials Company’ is the 
manufacturer of the frits F510 and F571 that will be used in the formulae to develop a low 
fired clay body. Ferro ‘The performance Materials Company’ states on their website that 
ceramic frits are complex silicate glasses, not soluble in water, designed to impart a 
vitreous coating to a ceramic substrate. Vitreous compounds are obtained by melting 
and then rapidly cooling carefully controlled blends of raw materials (Ferro-sa.co.za, 
2015).  
Frits are required for most glazes where the firing temperature falls below 1150°C (Ferro-
sa.co.za, 2015). 
Ferro (Ferro-sa.co.za, 2015) further explains that frits themselves are glazes designed to safely 
introduce compounds which in their naturally occurring state, would be soluble or harmful. 
Peterson (2012:174) explains that the process of fritting is a pre-melting of materials either in a 
laboratory crucible in your own kiln or commercially in big batches. Alkaline frits are transparent 
or translucent and colourless.  
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Firing temperature of frit F510 ±9500C–10600C  
Frit 510 is a high alkaline frit which has a high expansion rate making it suitable for crackle 
glazes as crazing is likely to occur (Valentines and Scarva Earthstone Clay Descriptions and 
Glossary, 2009).  
Firing temperature of frit F571 ±10800C  
Frit 571 is a higher firing temperature frit than frit 510 and is less susceptible to crazing which 
could be a positive aspect when formulating the modification to the John W. Conrad formula. 
2.4.9 Sodium silicate: (Na2O.3SiO2) – maturing temperature approximately 10880C 
(cf. Appendix 11) 
2.4.9.1 General introduction to sodium silicate 
Sodium silicate available in South Africa will be used as an ingredient when formulating Gillian 
Lowndes’s ceramic mortar. 
Sodium silicate in ceramics is commonly used to deflocculate casting slips, although it can be 
used in clay bodies to shorten firing times, fuse materials together and reduce shrinkage of 
clays.  
Sodium metasilicate. Water-glass. (Na2SiO3 or Na2.SiO2) (Hamer, 1991:305). 
According to the website, Centre européen d’études des silicates: Soluble 
Silicates (2016), soluble silicate glasses, powders and liquids represent one of 
the oldest anthropogenic classes of chemicals, there are strong indications that 
sodium silicates were produced by ancient Egyptians more than 5000 years ago 
by melting mixtures of quartz sand and naturally occurring sodium carbonate. 
2.4.9.2 Sodium Silicate in clay bodies 
According to the website, Centre européen d’études des silicates: Soluble Silicates (2016), 
silicates can be used as plasticizers in the ceramics industry, which could assist in binding raw 
materials in a ceramic formula in its unfired state. The complex polyvalent silicate anion 
interacts with the surface of the clays used causing deflocculation.  
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The website, PQ® Sodium Silicates (2004:9) suggests that sodium silicates can be used 
as a deflocculant in the processing of raw clay and other mineral slurries. Silicates 
reduce slurry viscosities, making them easier to pump and process. This helps in the 
removal of impurities. Silicates also acts as a buffer for any alkali present.  
PQ® Sodium Silicates (2004:9) explains the effects that when sodium silica is used in 
clay slip casting, lower viscosities improve casting times, because less water is needed, 
firing times are reduced and the final product is stronger and exhibits less shrinkage.  
Clay coatings can crack as they contract onto metal wire when fired together, although if 
sodium silicate were added to the clay formula, it would reduce the shrinkage rate of the 
clay and could prevent those cracks from developing.  
2.4.10 Kaolin: Al203.2SiO2.2H2O. – maturing temperature approximately over 
17700C (cf. Appendix 12) 
2.4.10.1 General introduction to kaolin  
Kaolin G1 and G3 is available in South Africa and will be used as an ingredient when 
formulating John W. Conrad’s C25 casting slip. 
Boyum (1984:7) her higher diploma on Clay bodies and glaze for the South African studio potter 
of which she also did a study on the kaolins available in South Africa. She explains the process 
of how kaolin is formed. The South African kaolins are formed primarily by weathering of granite 
and to lesser degree from hydrothermal action and pneumatolytic agencies. The kaolins derived 
directly from granite are low in TiO2 in comparison with kaolins which derived from shales. 
According to Hamer (1991:183) he states that: the purest clay approximating 
idealized clay is the mineral kaolinite. Kaolinite contains very little iron impurity and 
is therefore white. It could be primary or secondary clay moved only a short 
distance from its site of origin. It has therefore little plasticity but it is popular as a 
body constituent because of its whiteness. It is high in alumina content and with 
few alkaline impurities. It is therefore refractory with an assessed melting point 
over 17700C. 
The South African production of kaolin has been on the decline in the past few years. Since 
1990 the number of producers has decreased by nine. Factors resulting in the closure of 
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operations include the increase in costs, the stability of the price for the raw material against the 
soaring costs of inputs as well as product substitution and increase in cheap imports of raw, 
semi-processed and finished articles. In general South Africa’s Kaolin has a lower quality and is 
subject to high risk of replacement with cheaper imports and product substitution (Eastern Cape 
in South Africa, Institute of Social and Economic Research Rhodes University, 2008:3).   
Heckroodt (1991:347) further explains in his article of Clay and clay materials in South Africa the 
effect of heat on kaolin has been studied extensively, and there is a great deal of literature 
covering all aspects of its behaviour as a ceramic raw material. During firing, the kaolin takes 
part in a series of reactions that lead to the formation of a glass-rich phase. On cooling, this 
phase forms a vitreous bond in the ceramic body. 
One of these reactions is the formation of the mineral mullite through a series of 
exothermic and endothermic transformations. To be of use as a refractory material, 
clay must have, first of all, a high fusion temperature. Because there is no definite 
melting point as such, but rather progressive fusion, the refractoriness of a clay 
material is evaluated in comparison with the behaviour of standardized materials. 
The most commonly used procedure is to compare the fusion of a conical test 
piece made from the clay material with that of cones made from a series of ceramic 
bodies of increasingly higher refractoriness. The fusion point used in this 
comparison is the point at which the cone has squatted to a specified degree. The 
refractoriness of the material then refers to the code of the standardized body; for 
example, Seger Cone 34 has an end-point of 17500C. (Heckroodt, 1991:347)  
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2.4.10.2 Physical properties of kaolin  
Boyum (1984:7) states that South African kaolins differ greatly in purity, refractoriness and 
plasticity. In ceramics kaolins are used for their whitewares. They are poor in plasticity and 
ideally high in alumina and low in alkaline impurities. Kaolins are low in silica making the glaze 
fit potentially poor. 
Valentines and Scarva Earthstone Clay Descriptions and Glossary (2009:17-22) 
describes that because kaolinite mineral has a much larger particle size than ball 
clay and bentonite materials, blending it with them in bodies can produce a good 
cross section of ultimate particle sizes imparting enhanced working and drying 
properties. Kaolins speed up casting rates in slurry bodies and drying rates in all 
bodies. It is also the most common glaze suspender (15-20%). 
2.4.10.3 Particle Size and Shape 
According to Heckroodt (1991:344) in the Journal of the South African Institute of 
Mining and Metallurgy explains that the ultimate crystals of the minerals in clays 
are extremely small. These crystallites are generally aggregated and 
agglomerated, sometimes as mono-mineralic units. The degree of cohesion in the 
aggregates varies considerably, and some units are broken down easily by gentle 
agitation while others are extremely difficult to separate into their individual 
crystallites.  
Certain properties of powder compacts, such as texture, bulk density and porosity, 
depend largely on the character of the aggregates making up the powder, while 
the size of the crystallites is the important parameter determining the colloidal 
behaviour of suspensions (Heckroodt, 1991:344). 
The grain-size distribution of a powder can be evaluated by a range of methods, 
based on geometrical symmetry, hydrodynamic symmetry, or on measurements 
of surface area. However, the crystallites of clay minerals are far from spherical. 
The ideal shape of the crystallites is a hexagonal plate, with a very large ratio of 
diameter to thickness, and thus the size of such particles cannot be described 
completely by a single parameter. This problem is partially solved by the use of the 
concept of 'equivalent spherical diameter' or e.s.d., which refers the size of a 
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particle to the radius of a sphere that will have the same behaviour in a fluid, for 
example the same settling velocity. The sizes of the crystallites in various clay 
minerals differ considerably. The size range in kaolins is generally from 2 to 0, 3 
µm, while nearly all the particles of smectites are below 0,5 µm (Heckroodt, 
1991:344). 
2.4.10.4 The properties of kaolin in ceramics 
Pure kaolin cannot be used on its own as a ceramic body and its usefulness as a ceramic raw 
material in thus generally assessed by its contribution to the final properties of the body as a 
whole. Evaluations based on measurements taken only on the clay material could thus be 
misleading and experimental bodies should also be made (Heckroodt, 1992:13). 
Properties of ceramic body that are influenced by the clay material include the following:  
• Plasticity or workability.  
• Green and dry strength. 
• Rate of vitrification. 
• Development of fired strength. 
• Fired colour. 
 
Foley (2014:34) states in her book The New Ceramics porcelain, that kaolin provides both 
alumina and silica, which are both refractory materials and account for this high melting point 
17700C. Reijnders (2005:42) further explains that high quality kaolin contains small amounts of 
iron and titanium oxide; therefore it will not influence the colour (as a lot of common clays tend 
to do). The above mentioned will be acknowledged when developing clay slip formulae. 
2.4.10.5 Kaolin in South Africa  
2.4.10.6 Kaolin G1 
Boyum (1984:7) states that the kaolin G1 deposit is in the Grahamstown district on the 
Zyferfontein farm. It is a residual kaolin derived from the weathering of Dwyka shale and tillite 
shales of the Karoo. The clay is far from ideal kaolin being heavily contaminated with fluxes and 
silica and it therefore fuses at a low temperature. At 12000C the porosity is only 0,48%. Its 
potential low fusibility can be predicted by noting its ultimate analysis, proximate analysis and by 
comparing with that of Serina kaolin. The whitest kaolin that can be sourced is G1 
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(Grahamstown kaolin) unfortunately the purity of Serina kaolin is no longer available as the mine 
has been closed. 
2.4.10.7 Kaolin G3 
Boyum (1984:7) also states that kaolin G3 clay is from the same deposit as G1 kaolin; it 
comprises the more stained seams. The raw colour is beige-white. The Fe203 and Ti02 contents 
are marginally higher and consequently the clay is approximately 20% cheaper than G1. Where 
whiteness is not a prime factor this is a useful clay for casting slips, cream earthenware, light 
stoneware or a supplementary clay for terracottas, darker earthenwares and for stoneware. 
The two kaolins G1 and G3 will be used in the investigation to determine their suitability to 
formulate a clay body that is compatible with various armature materials. 
2.4.11 Talc: Mg3Si4010 (OH)2. – maturing temperature approximatley 15000C (cf. 
Appendix 13) 
2.4.11.1 General introduction to talc 
Talc available in South Africa will be used as an ingredient when formulating John W. Conrad’s 
C25 casting slip. 
Talc is low firing, has a great resistance to thermal shock, and has a low shrinkage rate which 
means it could cause the clay to contract less which could prevent cracks from forming in the 
ceramic coating after firing. 
According to Peterson (2003:417), talc is a hydrated magnesium silicate, a glaze ingredient but 
also used in white ware bodies in place of clay. It has clay-like properties but lacks real 
plasticity. Talc bodies were developed in ancient Egypt and then derived in the early 1900’s on 
the West Coast for commercial low-temperature bodies, fast-firing, has a low thermal shock and 
fires very white.  
Peterson (2003: 144) explains further that talc bodies have low to no shrinkage rate and great 
resistance to quick thermal changes.  
Talc is a magnesium silicate Mg3Si4010(OH)2. It is formed as the result of 
metamorphic effect of gneiss on serpentine. It is mined in South Africa in the 
Eastern Transvaal in the Barberton/Nelspruit districts and also at Krugersdorp. 
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The quality is impure owing to the high iron content. The iron content can be 
utilized to advantage by studio potters in coloured glazes e.g. brown glazes, 
celadons, and in cream-coloured talc bodies (Boyum, 1984 :48). 
Talc is useful in low thermal expansion bodies (Boyum, 1984 :48). 
Peterson (2003:144) goes on further to say that a high talc/clay combination has a narrow 
range of density and softens suddenly at about 10930C, so is used at only low 
temperatures.  
Therefore, if a high percentage of talc were added into a clay body, it would require a low 
firing temperature, which could be perfect for firing the combination of clay and wire 
armatures together. 
Talc is also used as a major component in some Raku clay bodies, offering 
thermal shock resistance due to its low rate of thermal expansion. Talc at high 
temperatures (Cone 6-10) acts as an auxiliary flux in conjunction with primary 
fluxes such as feldspars, yielding a dense, vitreous clay body. It can also bleach 
iron in reduction fired clay bodies to a light brown/red colour. (Zamek, 2008:58). 
2.4.12 Dispex ® (deflocculant) (cf. Appendix 14)  
2.4.12.1 Introduction to Dispex ® 
Reijnders (2005:36) explains that deflocculation is the action of dispersing clay 
properties in slip. He further elaborates on the action of clay minerals having a very 
small electrical charge; being in suspension they tend to flock. Adding a 
deflocculant will cause a change in the electric charge. As a result the clay minerals 
will disperse and repel each other; hence the fluidity of the slip increases in spite 
of the fact that no extra water is added. Clay types containing mainly kaolinite or 
disordered kaolinite are easier to deflocculate, and thus are preferred for 
composing as casting slip.  
According to Pitelka (2012:1) the process of adding an alkaline (usually) material 
(deflocculant) to a suspension, which introduces like electrical charges to all 
particles, causing them to repel one another and remain in suspension. A 
deflocculated suspension gives flowing consistency with less water content, 
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meaning lower drying shrinkage—especially important in slip-casting. Extremely 
low percentage of deflocculant additive is needed—1/4 of 1% (of dry-batch weight). 
Dispex ® will be used instead of sodium silicate in which John W. Conrad used to deflocculate 
his C25 casting slip formulae. 
2.4.13 Additive materials  
2.4.13.1 Introduction to additive materials 
Various additive materials could be used to modify the Gillian Lowndes’s ceramic mortar slip 
formula, John W. Conrad’s C25 casting slip formula and Jeremy Dubber’s Ascent casting slip 
formula to aid in the compatibility with the fired clay and the armature material where cracking, 
shattering and flaking may occur. 
These additive materials are listed below. 
- Toilet paper pulp 
- Molochite 
- Potassium feldspar   
- Talc  
The following additive materials are discussed here highlighting their properties and uses in a clay 
body: 
Refer to (cf. 2.4.7) for the discussion on potassium feldspar. 
Refer to (cf. 2.4.11) for the discussion on talc.  
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2.4.14 Paper pulp  
2.4.14.1 Introduction to paper pulp 
Gault (2005: 7) explains that paperclay is a half solid and half fluid plastic modelling clay mix of 
clay, paper pulp and water.  
Gault (2005: 8) suggests that to stop cracks from occurring in clay bodies, an ideal additive to a 
clay would have to be some material that stops clay from shrinking as it dries.  
Juvonen, (1997) states in her article Using paper fibre as a substitute in ceramic 
clays that was presented and published at the 8th CIMTEC World Ceramics 
Congress, Finenze, Italy June 1997 that paperclay is combination of cellulose fibre 
and clay. Compared to conventional clay bodies it has better green-strength and 
is lighter in weight after firing. Substituting part of the clay with paper fibres creates 
a new kind of material, which makes it possible to build large, thin objects without 
cracking. Use of paperclay is economical. Instead of requiring new paper, all kinds 
of waste paper, recycled paper and pulp are good material to be mixed with clay. 
Material and energy costs are cut down as paper fibre added to clay body fills up 
the clay mass and contributes its heat value to firing.  
In (2007) The Paperclay Revolution, National Council on Education for the 
Ceramic Arts Journal, USA, vol: 28, 104-105 the author Hay’s article was 
presented at The NCECA (National Council on Education for the Ceramics Arts), 
elaborated on the purpose for the use of paperclay. Hay states that paperclay 
overcomes many of the limitations of traditional clay. The addition of paper fibres 
makes the clay stronger when dry, the reverse to conventional clay. Paperclay can 
be dried faster with less cracking, accelerating drying times in some cases from 
days to hours. And perhaps more difficult to grasp, paperclay enables radical 
joining between dry paperclay and wet, plastic and dry paperclay.  
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2.4.14.2 Properties of paper pulp 
According to Gault (2005: 8), the main ingredient in paper pulp is cellulose which is primarily an 
organic carbon compound combustible in fire.  
When viewed under a microscope, paper appears as a network of compressed 
tubular cellulose fibres. When paper scraps are stirred vigorously in a soup of hot 
water, paper will break down to soft wet pulp and the cellulose fibres will separate. 
In this condition, it can be stored or added to clays (Gault, 2005: 26).  
The molecular structure of each cellulose tube appears as an intricate and sturdy 
coil. Chain patterns of carbon and hydrogen spiral around the hollow centre called 
the lumen. There are two classes of cellulose proper (C6H12) and hemi-cellulose 
(C12H22) (Gault, 2005: 26). 
The coating on the exterior of each tube of cellulose is a layer of lignin that could 
be thick or thin depending on the plant source. Lignin behaves like hydrophobic, 
or water repellent, compound (Gault, 2005: 26).  
Gartside, (1993:32-33) states that clay particles are smaller compared to 
cellulose fibres. He explains that when the two materials are mixed together the 
platelets of clay are easily syphoned into the fibre tubes of the paper. This 
reaction results in a complex network of fibre and clay slip and gives the mixture 
important and an unusual working characteristic of benefit to potters and 
sculptors. 
According to Gartside (1993:32-33) other materials such as nylon, fibreglass and 
sawdust have been mixed with clay, but nothing compares to the inclusion paper 
fibres in clay. The paper pulp gives the clay body a non-smooth but slightly spiky 
surface which increases its binding properties. 
Juvonen (1997:1) explains that the capability of cellulose fibres to absorb water is 
an essential advantage to clay bodies in the plastic state. Being hollow, the 
cellulose fibre is very absorbent and withstands compression and twisting. Since 
clay particles are much smaller than fibres, they are absorbed to the surface of 
the fibre as the clay dries. The rough surface enables the fibre to be bonded to 
the clay so as not to slip from its hollow cavity. 
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Furthermore, Juvonen states that since the benefits of paperclay in comparison 
to conventional clay bodies lay in its strong green strength and light fired weight, 
essential research issues have been bending strength, porosity and shrinkage 
and as bending in firing. The strength of paperclay is determined by clay 
composition and the paper fibre type, as well as the relationship between fibre 
amount and quality. Also, the production method and firing temperature is 
significant.  
Gault (2005:27) explains that paper fibres are analysed to determine how much and what kind of 
cellulose they contain, and how much lignin is present, for example newspaper which has a high 
content if lignin, whereas cotton, linen and flax based cellulose sources have less lignin, and tend 
to yellow more slowly.  
2.4.14.3 Paper pulp in clay bodies 
In the article The Potential of Paperclay published in Ceramic: Art and Perception 
(1994:81-85) Gault, states that paper pulp, added as an ingredient to the clay 
body, burns away early in the firing, leaving a familiar and durable ceramic 
product virtually unrecognizable from conventional ceramics except that the fired 
paper ceramic weighs less. How much less depends on how much pulp was 
added to the original clay recipe. The ability to work multiple layers of wet paper 
slip, plastic clay and dry paperclay together and to embed or insert fragments of 
dry, bisqued or glazed clay into the structure and fire it intact, opens up 
possibilities in ceramic sculpture. As the paperclay greenware is strong, it is 
easier to transport to the kiln. In addition, the absence of cracks in green ware 
and bisque is liberating and it is possible to model, carve, mould, sculpt or 
assemble without having to take as much care in the drying of the work. 
Gault further explains (1994:81-85) that when making paperclay, it is important to 
add the wet pulp to liquid slip rather than try to wedge in paper pulp when the clay 
is already at the plastic stage. The fibres of cellulose found in the pulp must be 
individually dispersed in a homogeneous way throughout the clay body so that a 
capillary network of fibre can be established. Ideally, the fibres knit the whole 
mixture together in a strong lattice-like structure after the firing, provided the ratio 
of pulp to clay is correct and an accurate maturing temperature of the mixture has 
been determined. Often the maturing temperature of paperclay bodies has been 
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raised a cone or two because of the clay present in the paper making some high 
pulp paperclay bodies slightly more refractory. The micrograph of clay particles 
provided by Professor W. Keller of University of Missouri illustrates the flat clay 
particles in kaolin. Try to imagine a million kaolin particles in a cubic centimetre 
surrounding a strand of cellulose fibre. Just as plaster quickly attracts the water 
particles of a liquid slip turning the clay into a dense mass, so the absorbent 
cellulose fibres function in a paperclay body. 
Gault (2005: 18) goes on to say that paper clay slips, also known as P’ slip can be used as an all-
purpose ceramic adhesive, no matter whether the clay you join does or does not contain paper, 
to create surface coatings. The three clay bodies under investigation will be modified with paper 
pulp inclusions, to determine whether this inclusion will reduce cracking and improve the bonding 
between the wire and the clay.  
Gartside (1993:32-33) describes that in the paperclay article that was published 
in the magazine New Zealand Potter that it is best to avoid paper fibres that 
contain glue and papers with glossy surfaces which contain kaolin. Such paper 
fibres do not break down easily in water. He states that “a good test of whether a 
paper is suitable, is to see how it tears, the more easily it tears, the shorter and 
more suitable the fibres it contains”.    
Gault (2005: 27) the short length of natural cellulose fibre yields more than acceptable green 
strength as a paper clay. It is easier to model and form paper clays with shorter fibres. Reijnders 
(2005: 38) states that in The Ceramic Process, he prefers using short grained paper for e.g. toilet 
paper pulp which breaks down easily and does not include glue. Therefore, toilet paper will be 
used as the main source of paper pulp for this investigation. 
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2.4.15 Molochite (cf. Appendix 15) 
Gault (2005: 21 states that molochite is a refractory porcelain grog and may be 
used for whiteware. 
Standen (2014: 25) explains that molochite is made from calcined china clay, and 
can be added to white-firing clays, which can be purchased in a range of grades 
from fine (200) to coarse (16-30). 
According to Standen (2014: 97), artist Lesley Risby includes a fine molochite (200 mesh) 
into her porcelain slip which helps reduce the clays shrinkage rate. This would cause the 
clay to contract less and prevent it from cracking against a piece of metal wire during a 
firing.  
2.5 Introduction to the Relevant Inquiries for Research Sub Question 
Three 
Sub question three is restated here:  
What agents are necessary to bond the wire armature to the modified clay slip coatings, to 
reduce cracking and aid in the ensuing decorative applied effects? 
At this point in time the agents necessary to bond the wire armature to the modified clay slip 
coatings, to reduce cracking and aid in the ensuing decorative applied effects has still to be 
determined and can only be resolved once all the experiments in sub question two have been 
explored.  
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CHAPTER THREE 
3.1 Research Design and Methodology 
3.1.1 Introduction to research methodology - Theoretical component 
Research methodologies are put in place to comply with a set of internationally recognized 
standards which are used for “benchmarking”, reliability and accuracy of information. Research 
which is conducted without adhering to fixed research methods are not seen as valid as 
information may not be trustworthy or accurate. 
3.2 Philosophical world view: The Interpretivist /Constructivist 
Paradigm 
As visual art falls within the faculty of humanities, an Interpretivist, constructivist interpretation is 
used to situate visual art research. 
The ontology of this worldview focuses on how the world and reality is perceived. The 
interpretivist/constructivist approach rests upon the theory that there are multiple subjective 
realities constructed through human actions and interaction. Meanings are made and 
strengthened, and at times remade through group interaction. The world view of the artist and 
the art research is Interpretivist - reality is mediated by the way in which he/she makes personal 
sense of a multiplicity of social circumstances (Creswell, 2014:37-38). 
The epistemology related to the constructivist worldview seeks to understand and explain reality 
through interpretation and observation of interactions within a social context. Events are 
understood by uncovering power relations through critical analysis of events in their ideological 
contexts (Creswell, 2014:37-38). In summary, the ontology and epistemology adopted for this 
research accepts that knowledge is not static but is constantly emerging and transforming, and 
is constantly re-interpreted by both observer and participant (Jones & Alony, 2011:98).  
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3.3 Research strategy: Practice-led 
Within a constructivist research paradigm, the research strategy practice-led will be used in the 
current study of the development of armature based ceramics for the fabrication of thin ceramic 
art forms. 
The main focus of the research is to contribute new knowledge about practice, or to advance 
knowledge within a specific field of practice. In post-graduate research, the results of practice-
led research may be fully described in text form without the inclusion of a creative outcome. 
Such research includes practice as an integral part of its method and often falls within the 
general area of action research. Post-graduate theses that emerge from this type of practice 
related research are not the same as those that include artefacts and works as part of the 
submission (Candy, 2006:1). 
For arts-based research to advance, higher institutions need to diversify the development of 
skills. The demands on the preparation of researches are going to become wider and more 
diversified, more complex, and more revealing. Arts-based research is not only for arts 
educators or professional artists but can be pursued by anyone. The quality of arts-based 
research depends on its capacity to enable the re-examining of values and the usefulness of 
fundamental view points and seeing the world anew. Quality arts-based research is likely to 
serve as a facilitator for the kind of questionings, re-examinations, conversations and maybe 
even activism that is to be expected of a useful study of this sort of social research (Barone & 
Eisner, 2012:167). 
Artists following practice-led research show how their creative practice is inherently one of 
experimentation, driven by their personal frameworks that are continually being renewed, 
transformed and even abandoned as a result of their experiences with new works (Candy & 
Edmonds, 2011:5). 
Within a constructivist research paradigm a practice-led research for this dissertation will be 
undertaken for the following reasons being that experiments will have to be conducted to 
determine the effects of temperature on armature materials and clay bodies and from these 
experiments further experimental work will be conducted in sequenced account to ascertain the 
feasibility of the experimental work in seeking a satisfactory solution to the choice of armature 
materials, clay bodies and a suitable temperature range.  
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3.4 Research Design: Qualitative research design 
For visual art research the preferred research design is qualitative. This allows the researcher to 
select a specific sample size which is smaller and seek detailed information. 
According to O’Farrel and Meban (2003) qualitative research offers a wide platform for the 
collection of data, which may be subject to diversion due to the nature and the subjectivity of the 
research process. A wide variety of instruments are used in qualitative research on art-making 
and education, such as field notes, interviews, audio and video recordings, still photographs, 
focus group discussions and the interview of printed and non-printed recourses. Within this 
environment goals and methods may be subject to change in response to emergent issues 
(O’Farrell & Meban, 2003). 
In summary, qualitative research in the domain of art and art education have the following 
characteristics (Creswell, 2014:169-170: O’Farrell & Meban, 2003): 
• Research is partially conducted in natural settings; in this case, art studios, galleries and 
museums. 
• The researcher is the key instrument in the gathering and analysis of data by examining 
documents and interviewing participants. 
• Multiple instruments of data collection may be used, in this case, artefact analysis, and 
document analysis and interview schedules. 
• Qualitative research is interpretive in nature as the researcher interprets what he/she 
sees, hears and understands. 
• Qualitative research creates visual model of many facets relating to the central research 
question. It is thus holistic in its approach.  
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3.5 Methods of sampling and data analysis: Purposive 
A purposive sampling method has been chosen for the current research undertaking this year 
and the data will be sourced from field notes, journals, observations, document analysis and 
artefacts 
Purposive sampling is a non-random sample and is data that is valuable, unique, informative, 
and hand-picked by the researcher for a highly specific purpose (Neuman, 2006: 222). 
The preferred sampling method for visual art based research is purposive sampling. This means 
that the researcher is aware of where the needed data is located and therefore will go directly to 
the source. Typically, within a very large population group it is difficult to reach a general 
consensus regarding a certain topic so a ‘sample’ is generated in order to obtain a manageable 
subset (Haralambos & Holborn, 2004:12). The process for collecting a ‘sample’ from the larger 
population is called ‘sampling’, and it is seen as a quicker and more cost-effective way to gain 
data from a certain source (Haralambos & Holborn, 2004:13). Purposive sampling is a data 
collection method which uses sampling units within a certain segment of the population who 
hold the most information regarding a topic of the researcher’s interest (Gaurte & Barrios, 
2006:227). 
Purposive sampling is also reflected in the method of creating final compositions where ideas 
are formed through critically selecting a few objects to be photographed for the sake of 
experimentation to determine a final outcome. 
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3.6 Methods of data analysis 
3.6.1 Thick descriptions 
Thick descriptions: One of the primary strategies employed in ensuring the validation of data is 
to ensure that the feedback takes the form of rich, thick and detailed descriptions in order to lay 
a solid foundation and framework for the transferability of the research (Creswell, 2009: 200). 
The rich thick description will be in a narrative feedback form in the findings chapter of the 
study. The thick descriptions will detail the results and observations made in the experimental 
chapters and from this information conclusions will be drawn to indicate the most successful 
armature materials, clay bodies and firing schedules to be considered when constructing 
armature based ceramic artworks.  
3.7 Quality control or methods of validation 
Trustworthiness is a key characteristic of qualitative research methods. Due to the fact that the 
research in art is often conducted using “backyard” sampling, in part, the researcher needs to 
consider certain measures in the process of quality control. For the purpose of visual arts based 
research, five characteristics are applicable to ensure trustworthiness when validating data 
(Creswell, 2014:251-252).  
3.7.1 Triangulation 
Collecting data from multiple sources such as member checking, document analysis, insider 
knowledge, and the visual journal will lessen the chances of the research becoming too 
subjective and having lack of rigour (Neuman, 2014:166-167). Neuman adds further in Babbie 
and Mouton (2001:275) stating that by combining methods, deficiencies and biases from one 
method can be generally overcome. Triangulation is recognized as one of the best ways to 
increase reliability and validity in qualitative research.  
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A diagrammatic illustration is included here as an elucidation of the term triangulation for this 
dissertation. 
 
                                        Photographed experimental work (artefacts) 
 
 
              Theory notes, data collection                                   Field notes, journals 
                                                                     Outcomes 
                                                             
                                                           Triangulation diagram    
 
Figure 3.1: Triangulation diagram of data collection 
3.7.2 Member checking 
Combrink and Marley (2009:186, 194-201) affirm that peer reviews and member checks ensure 
reliability and validity as it seeks structural, external feedback from supervisors and peers in 
order to gauge if the objectives of the research are being met and sustained.  
This aspect is important in experimental undertakings as errors may occur and these may be 
compounded in further sequential tests if results are not verified at an early stage preferably by 
supervisors and peers. 
Credibility will be further entrenched due to the prolonged engagement of the processes to 
examine by experimental analysis the answers to the three sub questions being a physical 
search for suitable armature materials, clay bodies and firing schedules. 
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3.7.3 Document analysis 
Research in the field of armature selection, clay body selection and a suitable temperature 
range for this dissertation came from research material made available from the Nelson 
Mandela University, libraries, databases and accredited book sellers (Combrink et al., 
2009:189). 
3.7.4 Visual journal and artefacts 
Combrink et al. (2009:189-194) writes that “the visual or artists, journal is a part of critical 
reflective practice as it is “both evidence of research as well as raw data for further 
reflection…and literally binds all the information that guided the process in one place”. The 
information within the visual journal combines elements of personal thoughts and feelings; 
academic resources; present and future concepts for the studio work and theory, and how these 
concepts may be realized; significant elements in the studio work; compositions and drawings. 
The visual journal gives access to outsiders, such as the external examiner and viewer, of the 
artist’s innermost thoughts and feelings; and the inner workings of the research as a whole. It 
acts like a document which yields most of the sources for thick descriptions in particular for the 
studio work (Neuman, 2006:299-300).  
The data and artefacts for this dissertation will include photographs of experimental work 
including materials used; temperature range and other significant data collected relating to the 
experiment under consideration. 
Artefacts being the material evidence of the experiments and journals will be recorded and 
retained in the Nelson Mandela University archives for a period of ten years. 
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3.8 Introduction to research methodology – Practical component 
3.8.1 Construction techniques for armature based ceramics  
3.8.1.1 Introduction to construction techniques 
There are various techniques involved in creating three-dimensional ceramic art forms when 
wire and clay are being fired in combination. These techniques are discussed below and will be 
used as a guide to work from in this study.  
3.8.1.2 Wire consideration  
Bosworth (2006:15) explains that when combining clay and metal it is important 
to be aware that the clay will contract as it dries and again when fired, and that 
there is likely to be some cracking as the metal does not contract.   
 
 
 
 
 
 
Figure 3.2: The above image illustrates the magnified view of clay cracking against a piece of 
metal found in a piece titled “In the Evening” by artist Emili Biarnes Raber (Bosworth, 2006: 21). 
The above photograph indicates that clay will crack against a piece of metal as it shrinks during 
firing. Therefore, various additive materials will be experimented with when added into clay 
bodies to determine whether they could prevent the clay body from cracking and flaking off the 
metal when fired. 
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Bosworth (2006: 15) states that metals have different temperatures and qualities 
when fired and thickness of the sheet, wire or rod will cause the metal to behave 
differently – and of course the temperature fired to has a huge effect on the 
finished work.  
Therefore, preliminary experiments were conducted in the background to this study (cf. 
1.2.1), where different wires types with varied thicknesses were fired to temperatures 
ranging from 10000C - 11800C to determine which wires could withstand the effects of 
temperature change without oxidizing so that they could be used to support fired clay 
coatings.  
The three wire types that proved to be robust enough after being fired to elevated 
temperatures were galvanized binding wire, galvanized diamond mesh and Kanthal wire.  
It was found that galvanized binding wire, diamond mesh galvanized wire, oxidized and 
corroded when fired to temperatures to and above 10000C. Kanthal wire can withstand 
high firing temperatures without oxidizing, although it becomes brittle after multiple 
firings. Therefore, low earthenware firing temperatures will be used to fire the wire 
armatures to keep them in a stable condition so that they can support a clay coating 
during and after being fired.  
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3.8.1.3 Wire shaping techniques 
To construct three-dimensional wire armatures, one needs to know how to bend and twist wire 
into desired shapes. Below is an image that illustrates different ways in which wire can be bent 
and twisted into various shapes, which can then be incorporated into one’s own design. 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.3: Continuous designs (Gallop, 1970: 23). 
These designs are illustrated to show how these shapes could be used as inspiration when 
making ceramic coated wire inspired art forms. 
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According to Brommer (1968:16) wires can be bought in varying degrees of hardness and in 
varying sizes. The thickest wire that will be used in this study will have a diameter around        
1.6 mm, which is soft enough to be able to shape with one’s bare hands or with pliers, which 
can be seen in the images below. 
 
 
 
 
 
 
                              Figure 3.4                                                               Figure 3.5 
Figure 3.4: Curving wire (Gallop, 1970:19).  
Figure 3.5: Making spiral disks (Gallop, 1970: 20).  
Pliers will be used to bend and twist wires into various shapes, as illustrated in figure 3.5. 
Multiple strands of wire will be joined together to create complex shaped armatures, as well as 
single strands of wire which will be used to create continuous lined shapes. 
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3.8.1.4 Joining techniques 
There are various methods one can use to join wire together. These include twisted, taped, 
soldered or glued joints. Glue needs to dry completely in between applications and can 
therefore be a time-consuming process. Adhesive tapes will burn away during a firing which 
means that there will be nothing left to hold the wire together and could therefore collapse a 
form. Twisted joints will be explored in this study. Thin wires with a diameter of approximately 
1.0mm will be used to wrap and fasten together the thicker diameter wires for joining purposes. 
 
 
 
 
 
 
Figure 3.6: (a) twisted, (b) taped, (c) soldered, (d) glued (Gallop, 1970: 10). 
Figure 3.6: The above image clearly shows the different methods in which wire can be joined 
together. 
Single strands of wire can be used, or they can be doubled up to create thicker and more 
interesting shapes. Single or double wires will be used to create long, thin structural 
appendages of different thicknesses and sizes. 
Copper wire can be used to bind the various elements of wire together but has certain 
disadvantages as the material on its own when constructing armatures that need to support a 
ceramic coating become brittle and even melt when fired to temperatures above 1000ºC. 
This will result in the clay coating cracking and the cause the overall form to collapse. In 
preliminary experiments when copper wire is wrapped around different wire types that are then 
coated with clay and fired to 1140ºC, it can create dark black squiggly lines by bleeding through 
the clay coating which can be used as an interesting surface effect. Therefore, copper wire with 
diameters around 0.74 mm – 1.2 mm, will be used in different combinations with Kanthal wire, 
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galvanized binding wire and galvanized diamond mesh, to assist in the creation of unusual 
effects in armature based ceramics. 
 
 
 
 
 
 
 
Figure 3.7: Separate strands of metal wire will be joined together using copper wire (diameter 
0.74 mm) to help create armature based ceramics. 
 
 
 
 
 
 
 
Figure 3.8: The galvanized binding wire used to join strands of Kanthal wire as an example of 
how model armatures can be made.  
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3.9 Paper clay manufacture 
Gault (2005:30) explains that to start preparing a paper pulp solution, a clean bucket 
should be filled with no more than three quarters of warm or hot water. She goes on further 
to say that “if you use toilet rolls you don’t need warm water, but for almost all other pulp 
making use as hot a water as you can stand” (Gault, 2005: 30). 
Reijnders (2005:51) states that toilet paper disperses more easily in water than other types 
of paper as it does not contain a lot of glue. Therefore, a non-branded toilet paper was 
chosen to be used to create a paper pulp that was incorporated into the clay formulae 
found in sub question two (chapter five).  
The following paper pulp fibre preparation illustrated by Gault (2005: 30-34) was used 
after careful consideration of the various methods used by different authors and had been 
found by the candidate to be the most successful method of preparing paper fibres to be 
included into a clay mix. 
 
Gault (2005: 30) stated that “the more watery and soupy the pulp mix is, the faster the 
pulp breaks down. The less water and the more paper you use, the longer it will take to 
get good quality pulp”. 
Gault (2005: 31) explains that when converting toilet paper into pulp the following 
method should be used:  
 
 
For toilet paper pulp, use only one toilet roll at first to a ¾ full water bucket of the 20-litre 
size. Each brand of toilet tissue roll seems to yield a different amount of pulp. 
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Figure 3.9: An illustration of tearing toilet paper and adding it into a bucket of hot water by 
Rosette Gault (Gault, 2005:31). 
Non-branded toilet paper showed a high degree of disintegration once converted into pulp.  
Gault (2005: 31-32) suggested that once the toilet paper pulp and water are mixed together, the 
pulp would appear to be mashed up and would have felt soft, like wet lint in your hand. At a 
certain point, no matter how long one continued to mix, the pulp would disintegrate no further. 
The toilet roll is placed in a bucket filled with hot boiled water. The toilet roll should remain 
in the hot boiled water bucket until the water has cooled down. Once the water has cooled 
down remove the cardboard core and rip the wet paper as it will be easier to blend the 
fibres. After tearing the paper apart leave it in the water and then us the electric blender to 
break up the rest of the fibres (Gault, 2014:22). 
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Figure 3.10: An illustration of the breakdown of paper in water using a power mixer by Rosette 
Gault (Gault, 2005: 32). 
Gault (2005:32) further explained: strain your pulp using a household mesh sieve or screen but 
do not squeeze out too much water. Handfuls of wet pulp would do fine for use in thick paste 
slips. For use in casting slips or slips that are runny, more water should be squeezed out. 
 
 
 
 
 
 
 
 
 
Figure 3.11: Photograph of the electric food processor used to blend the toilet paper pulp and 
clay formulae together. 
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3.10 Clay formulae 
The clay formulae developed will have to be compatible with certain types of wire armatures 
after being fired together, where faults such as cracking, spalling and flaking do not occur. A 
formula of this type should mature at a low firing temperature to ensure minimal oxidation is 
caused to the wire armature and to prevent it from becoming fragile. The clay formula should 
have strong binding qualities so that it can adhere firmly onto the wire without chipping off when 
handled, as well as a low or zero shrinkage rate to prevent it from contracting too much onto the 
wire armature which could cause the clay coating to crack.  
The clay formulae used in this study will be in the form of a slip, which will make it easier to 
apply onto the wire armature by dipping, pouring or painting. These methods will allow even 
coats to be ‘built up’ onto the wire armatures until the desired thickness is achieved. Each layer 
of clay slip will be allowed to dry between coatings, as this will allow the layers to be ‘built up’ 
gradually. 
3.10.1 Consistency of clay slip formulae 
Gault (2005: 18) explains that clay slips can be made into different concentrations from thin to 
thick and paste-like, which can then be used for different purposes. 
Therefore, a clay slip formula with a paste-like consistency could be modelled over a wire 
armature to achieve uneven and raised up sections, whereas a thin consistency would be easier 
to achieve even coatings. 
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                                     Figure 3.12                                      Figure 3.13                                     
Figure 3.12: Curved Nichrome wire form showing the wire hooks, by Lesley Risby (Standen, 
2014: 97). 
Figure 3.13: Brushing on the porcelain slip containing fabric fibres, by Lesley Risby (Standen, 
2014:97).  
In this study, long, thin strands of wire will be joined together to create three-dimensional wire 
armatures, like those made by Lesley Risby found in figure 3.12. 
Lesley Risby brushes her porcelain slip onto her wire forms. This clay application technique as 
well as others such as dipping, spraying, sponging and pouring (Gault, 2005: 18) could be used 
to apply the clay slip onto the wire armatures used in this study.  
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3.10.2 Clay application techniques 
Three clay applications techniques will be explored in this study which include dipping, pouring 
and painting. These are discussed below. 
3.10.2.1 Dipping technique 
The dipping technique involves lowering a wire armature into a container filled with clay slip and 
then removing it. When removing the wire armature from the clay slip formula it should be done 
slowly to prevent air bubbles from being entrapped in the clay coating. 
Make sure that there is enough clay formula in the container so that the whole wire armature 
can be completely submerged into the clay slip so that all areas of the wire can be coated in one 
operation. 
The container used for the clay slip formula needs to be large enough so that the wire armature 
can be dipped without touching the sides walls of the container, as this can cause the clay 
formula to be scraped off the wire as it is removed. 
 
 
 
 
 
 
 
 
Figure 3.14: The experimental dipping technique. The photograph highlights the even surface 
achieved using this method in comparison to the paintbrush and pouring application methods. 
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3.10.2.2 Pouring technique 
The pouring technique involves filling a jug with a clay slip formula and then pouring it over a 
wire armature in sections so that a coating of clay can be created. 
For this to work, the consistency of the clay slip formula needs to be thin enough to allow a 
pouring action to be achieved. If the consistency of the clay slip is too thick then the formula will 
not flow when poured and instead will fall in clumps onto the wire armature which will not 
provide an even coating of clay. 
Take note that when pouring the clay formula over a wire armature, the clay will only reach 
certain points or areas of the wire. This means that the armature will have to be turned 
throughout the pouring process which could result in an uneven coating of clay. This method 
requires experience by the artist to achieve an even clay coating over the wire armature. 
 
 
 
 
 
 
 
 
Figure 3.15: The experimental pouring technique. This highlights the uneven surface achieved 
using this method due to the paper content in the clay formulae. 
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3.10.2.3 Painting technique 
The painting technique involves dipping a paintbrush into a clay slip formula and then brushing it 
over the wire armature in sections. This can be a time-consuming process. 
It should be noted that if the shape of the wire armature is very intricate, it may be difficult to 
reach the wire within the form. Ideally it would be best to use the dipping technique to coat the 
wire armatures with clay slip in combination with the painting technique. 
 
 
 
 
 
 
 
 
Figure 3.16: The experimental painting technique. This highlights the roughened surface caused 
by using a brush dipped in the paper clay. 
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3.11 Firing techniques 
There are various methods that one can use to fire clay coated wire armatures in the kiln to 
prevent the pieces from deforming or adhering to a kiln shelf during the firing process. 
Various refractory materials can be used to support the clay coated wire forms in the kiln to 
prevent them from warping. A hanging system can be used to suspend the wire forms in the kiln 
to prevent the piece from sticking to the kiln shelf during a firing. These techniques can be seen 
in the photographs below. 
 
 
 
 
 
 
 
 
                     Figure 3.17                                                        Figure 3.18 
Figure 3.17: Kiln props, fire bricks and pieces of kiln shelves will be used to support clay coated 
wire armatures in the kiln to prevent warping.  
Figure 3.18: Photograph illustrating how kiln props and fibrefrax are used to support a clay 
coated wire armature in the kiln to prevent it from warping during the firing. 
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Figure 3.19: Hanging system inside the kiln used to suspend clay coated wire forms. 
The above image indicates how fire bricks have been stacked on the inside of the kiln with a 
Kanthal rod placed on top from which the clay coated wire forms are suspended. This firing 
technique can be used to prevent the clay slip, wire armature and a glaze coating from adhering 
to the kiln shelf during a firing. The hanging technique can result in the wire form warping in the 
kiln which could cause the clay coating to crack. This warping phenomenon could be used to 
create abstract shapes. 
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Figure 3.20: Completed piece wired onto the crank former/sitter, ready for a single firing to Cone 
7 by Lesley Risby (Standen, 2014:98). 
Artist Lesley Risby uses an alternative method when firing her wire forms in the kiln. She 
attaches small wire hooks to the side of the wire forms which are then used to fix the piece onto 
a crank former which prevents the slip from sticking to the former during the firing and prevents 
it from warping.  
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3.12 Surface Finishes 
3.12.1 Glazed surface coatings 
Bosworth (2006:15) explains that some potters use glaze to cover clay coated wire to reinforce, 
strengthen and hold the delicate pieces together. 
According to Bosworth (2006: 16), artist Ulrike Mueller has successfully fired galvanized 
wire mesh with multiple coatings of porcelain slip to 12000C, while strengthening it with 
glaze, which holds it together. Therefore, certain glazes will be used in similar ways to 
Mueller when used as surface treatments to reinforce clay coatings on wire armatures. 
 
 
 
 
 
 
 
Figure 3.21: Preliminary experiment using galvanized diamond mesh coated with Gillian 
Lowndes’s ceramic mortar formula and bisque fired to 950ºC and glazed to 1180ºC. 
The illustration above indicates how the layer of glaze managed to hold the clay coating 
together, especially where cracks occurred. However, the high firing temperature of 1180ºC 
caused the wire to warp and bend backwards which cracked through the glaze and clay coating, 
resulting in a deformed structure. Therefore, if a glaze is to be applied onto a clay coated wire 
form, it should be a low firing glaze. 
A low firing glaze could be applied as a method of raw glazing as this would allow the piece to 
be bisque and glazed in one firing, perhaps saving an additional degradation process that would 
occur in the wire when firing to elevated temperatures.   
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3.12.2 Smoke fired surfaces 
The clay coatings on a wire armature could be smoke fired using light weighted combustible 
materials such as burning newspaper to achieve an alternative natural decorative surface effect 
to normal glazing techniques. 
 
 
 
 
 
 
 
 
Figure 3.22: Light and dark shades of brown colour were achieved on the surface of a clay 
coating after being lightly smoked using burning newspaper. 
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3.12.3 Un-glazed fired clay coating 
A raw, rough textured clay coating that takes on the colour of the fired clay body can be 
achieved when the clay coatings are left bisque fired with no decorative finish. 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.23: A bisque fired clay body can be left uncoated which will result in a rough textured 
clay coating. 
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3.12.4 Wire effects in clay coatings  
Interesting surface effects can be achieved when copper wire is wrapped around a wire 
armature and allowed to melt and corrode through a clay coating which in turn will create a 
decorative finish. 
A clay coating decorated in such a way may contain faults such as cracking, flaking or spalling 
effects, yet could be used to further illustrate the decorative finishes that can be created when 
clay and wire are fired together. 
 
 
 
 
 
 
 
 
 
 
Figure 3.24: A photograph illustrating the decorative finish created by the copper wire which 
corroded through the clay coating. 
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3.13 Ethical consideration 
Research will take place under strict guidelines and in accordance with the Code of Ethics for 
research of the Nelson Mandela University. No research may take place until consent is granted 
from the Ethics Committee of the Faculty of Humanities, the school and supervisor.  
This study does not foresee ethical concerns as regards to content of the potential research. 
3.14 Delimitations of the research 
The wire armature material will be limited to the following: galvanized diamond mesh (0.8mm), 
galvanized binding wire (1.6mm) and Kanthal wire (1.6mm). 
The clay body formulae from South African raw materials will be limited to the following: Gillian 
Lowndes’s Ceramic Mortar slip (Pim, 1987: 12), John W. Conrad’s C5 casting slip (Conrad, 
1976: 17), Jeremy Dubber Potteries Ascent casting slip (Jeremy Dubber Potteries). 
The size of the experimental wire armature forms will be limited to a size of not greater than 
30cm in height. 
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CHAPTER FOUR 
4.1 Sub Question One 
This chapter is set out to solve the following sub question: 
What are the requirements necessary in selecting suitable wire armature materials that will be 
compatible with specific South African clay bodies when fired to temperatures above 10000C? 
A tabulated flow diagram illustrated below has been introduced here to more clearly illustrate 
the methods and procedures that were followed in selecting suitable wire armature materials 
that was used to support clay slip coatings for modelling purposes. 
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Table 4.1: Diagram of the tests that were conducted to solve sub question one 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Introduction to the tests that were conducted in sub question one 
(cf. 4.2) 
Selecting suitable armature wire 
(cf. 4.3) 
Wire deterioration test 
(cf. 4.4) 
Wire strength test 
(cf. 4.5) 
Preliminary testing of the three wire types coated with clay formulae 
(cf. 4.6) 
Conclusion for sub question one 
(cf. 4.7) 
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4.2 Introduction to the Tests that were Conducted in Sub Question 
One 
To answer the research question mentioned above several problems would first have to be 
resolved and these have been set out in the tests that were conducted below.  
• Selecting a suitable armature wire: An assortment of metal wires were selected and 
fired to a wide firing range to determine which wires could withstand the high firing 
temperatures while remaining strong and rigid. These materials included aluminium wire, 
copper wire, galvanized binding wire, steel wire, welding wire, mild steel copper coated 
wire, Kanthal wire and galvanized diamond mesh wire.  
• Wire deterioration test: The diameters of each of the wire types was measured prior to 
firing and again after being fired to determine the deterioration due to oxidation.  
• Wire strength test: Each of the three wire types was put through a test to determine 
their strength after being fired, which involved handling, bending and their fragility factor.  
• Preliminary testing of the three wire types coated with clay formulae: Tests were 
conducted at 10000C, 10200C and 10600C to determine how the underlying wire reacted 
in combination with a clay coating using the Gillian Lowndes ceramic mortar slip formula, 
the John W. Conrad C25 casting slip formula and the Jeremy Dubber Ascent casting slip 
formula made using South African materials. These three clay bodies were chosen as 
possible candidates for coating wire armatures in this dissertation.  
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4.3 Selecting Suitable Armature Wire 
The preliminary experiments that were conducted on various types of metal wire when heated to 
temperatures above 10000C as illustrated in the background to this dissertation, indicated that a 
problem of fragility occurred for most of the wires types except for galvanized binding wire, 
Kanthal wire and galvanized diamond mesh wire, all the other wire types having lost their 
strength either by becoming heavily oxidized, corroded, melted or brittle at and above 10000C.  
It was therefore decided to choose the galvanized diamond mesh 0.8mm, Kanthal wire 1.6mm 
and galvanized binding wire 1.6mm to be used as armature materials for further 
experimentation. These three wire types were then fired between 9000C - 11800C to determine 
whether most of the wires original characteristics would be retained as far as possible without 
the wire becoming too fragile or oxidized, while taking into consideration that a clay body may 
not vitrify at too low a temperature. The temperature range selected between 9000C - 11800C 
was to account for any adverse reactions that could occur in the three selected wire types to 
allow for a range of coated clay formulae to mature and harden that would fall between these 
temperature variables. The results are recorded below. 
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Table 4.2: Photographs illustrating the condition of Kanthal wire fired between 
9000C and 11800C. 
 
Kanthal wire (1.6mm diameter) fired to temperatures ranging from 900ºC - 1180ºC 
 
900ºC 1000ºC 1060ºC 1130ºC 1180ºC 
 
 
 
 
 
 
   
Figure 4.1 
1.6mm Kanthal 
wire after being 
fired to 900ºC. 
Figure 4.2 
1.6mm Kanthal 
wire after being 
fired to 1000ºC. 
Figure 4.3 
1.6mm Kanthal 
wire after being 
fired to 1060ºC. 
Figure 4.4 
1.6mm Kanthal 
wire after being 
fired to 1130ºC. 
Figure 4.5 
1.6mm Kanthal 
wire after being 
fired to 1180ºC. 
Fired results: The Kanthal wire fired to temperatures ranging between 900ºC to 1180ºC kept its original 
shape without deforming or oxidizing, although it could intentionally snap in half after being fired to 
temperatures above 1000ºC. 
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Table 4.3: Photographs illustrating the condition of galvanized diamond mesh 
wire fired between 9000C and 11800C. 
 
Galvanized diamond mesh (0.8mm diameter) fired to temperatures ranging from 900ºC - 
1180ºC 
900ºC 1000ºC 1060ºC 1130ºC 1180ºC 
 
 
 
 
 
 
   
 
 
 
 
Figure 4.6 
0.8mm galvanized 
binding mesh after 
being fired to 
900ºC. 
Figure 4.7 
0.8mm galvanized 
binding mesh after 
being fired to 
1000ºC. 
Figure 4.8 
0.8mm galvanized 
binding mesh after 
being fired to 
1060ºC. 
Figure 4.9 
0.8mm galvanized 
binding mesh after 
being fired to 
1130ºC. 
Figure 4.10 
0.8mm galvanized 
binding mesh after 
being fired to 
1180ºC. 
Fired results: The galvanized diamond mesh fired to temperatures ranging between 900ºC to 1000ºC kept 
its original shape without deforming. When fired closer to 1060ºC its zinc coating started to flake off its 
surface, and when fired closer to 1130ºC it become brittle and broke apart when handled. 
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Table 4.4: Photographs illustrating the condition of galvanized diamond mesh 
wire fired between 9000C and 11800C. 
 
Galvanized binding wire (1.6mm diameter) fired to temperatures ranging from 900ºC - 1180ºC 
 
900ºC 1000ºC 1060ºC 1130ºC 1180ºC 
 
 
 
 
 
 
   
Figure 4.11 
1.6mm galvanized 
binding wire after 
being fired to 
900ºC. 
Figure 4.12 
1.6mm galvanized 
binding wire after 
being fired to 
1000ºC. 
Figure 4.13 
1.6mm galvanized 
binding wire after 
being fired to 
1060ºC. 
Figure 4.14 
1.6mm galvanized 
binding wire after 
being fired to 
1130ºC. 
Figure 4.15 
1.6mm galvanized 
binding wire after 
being fired to 
1180ºC. 
Fired results: The galvanized binding wire fired to temperatures ranging between 900ºC to 1180ºC, kept its 
original shape without deforming. The zinc coating started to flake off its surface at all the temperatures it 
was tested to. When bent in half it was still malleable enough not to snap. 
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4.4 Wire Deterioration Test  
The diameters of each of the wire types was measured prior to firing and again after being fired 
to determine the deterioration due to oxidation undergone in each of the wire types.  
 
  
                                                                                    
 
 
 
                               Figure 4.16                                                         Figure 4.17  
Figure 4.16: This photograph illustrates how a Vernier Caliper tool was used to measure the 
diameter of a piece of galvanized diamond mesh prior to firing, which had a diameter of 0.8mm. 
Figure 4.17: This photograph illustrates the wire that was used in figure 4.16 that now has a 
diameter of 1.4mm after been fired to 10600C. The wire has expanded by 0.6mm during the 
firing due to oxidation. This expansion could cause a robust clay coating to crack. 
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Table 4.5: The diameters of the three wires prior to firing and after being fired to 
10000C, 10200C and 10600C. 
Diameters of the three wires before and after being fired to three temperatures 
Firing temperature Diameter of 
galvanized binding 
wire 
Diameter of Kanthal 
wire 
Diameter of 
galvanized diamond 
mesh 
1000°C Before fired: 1.6mm 
After fired: 2.1mm 
Before fired: 1.6mm 
After fired: 1.6mm 
Before fired: 0.8mm 
After fired: 1.0mm 
1020°C Before fired: 1.6mm 
After fired: 2.3mm 
Before fired: 1.6mm 
After fired: 1.6mm 
Before fired: 0.8mm 
After fired: 1.3mm 
1060°C Before fired: 1.6mm 
After fired: 2.63mm 
Before fired: 1.6mm 
After fired: 1.6mm 
Before fired: 0.8mm 
After fired: 1.4mm 
 
The results from the above test indicate that the Kanthal wire would be best to use as an 
armature material as it does not corrode when fired to 10600C. The galvanized binding wire and 
galvanized diamond mesh both expand and are oxidized when fired to 10000C - 10200C and 
10600C. This oxidation of the two galvanized wires could cause a robust clay coating to crack if 
fired to temperatures above 10000C.  
However, all three wires retained enough strength which could be supported when coated with a 
clay body. 
It was also found that temperatures above 10000C were required to harden and mature the clay 
coatings selected otherwise the coatings would remain soft and would crack and crumble off the 
wire armatures due to being under fired. 
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Figure 4.18: The above photograph illustrates that when galvanized binding wire for example 
when coated with a clay slip and fired below 10000C does not mature sufficiently and peels off 
the wire armature.  
The temperatures that were used to mature the clay bodies in the table above (cf. table 4.5), 
were 10000C and above, which could cause a problem for the galvanized diamond mesh and 
galvanized binding wire for they tend to become brittle and oxidize when fired to these 
temperatures. They would therefore not be able to support an unmodified clay coating without 
cracking it.  
It would therefore seem that Kanthal wire would be the best wire to use as an armature material 
when using high firing clay bodies while the other two wire types would be more suited to low 
firing temperatures, unless the maturing point of the clay bodies can be lowered for example by 
adding a material such a flux (feldspar) into the mix, which will help lower the overall melting 
point of the clay body. 
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4.5 Wire Strength Test 
Each of the three wire types was put through a test to determine their strength after being fired, 
which involved handling, bending and the fragility factor. The results for this test have been 
illustrated below. 
Table 4.6: Photographs illustrating the fragility of the three uncoated wire types 
after being fired to 10000C, 10200C and 10600C. 
Wire strength test after fired to three temperatures 
Firing 
temperature 
Galvanized binding 
wire 
Kanthal wire Galvanized diamond 
mesh 
1000°C  
 
 
 
 
 
 
 
 
 
 
 
 Figure 4.19 
The galvanized binding 
wire was flexible enough 
not to snap when bent in 
half. The zinc coating on 
the wires surface flaked 
off when handled. 
Figure 4.20 
The Kanthal wire was 
flexible enough not to 
snap when bent in half.  
 
Figure 4.21 
The galvanized 
diamond mesh was 
flexible enough not to 
snap when bent in half. 
The zinc coating on the 
wires surface flaked off 
the wire when handled 
which revealed the 
thinner wire within. 
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1020°C    
 
 
 
 Figure 4.22 
The galvanized binding 
wire was flexible enough 
not to snap when bent in 
half. The zinc coating on 
the wires surface broke 
off when handled. 
Figure 4.23 
The Kanthal wire was 
flexible enough not to 
snap when bent in half.  
 
Figure 4.24 
The galvanized 
diamond mesh was 
brittle and snapped 
when bent in half. The 
zinc coating on the wire 
flaked off when 
handled. 
1060°C    
 
 
 
 Figure 4.25 
The galvanized binding 
wire was brittle and 
snapped when bent in 
half. The zinc coating on 
the wires surface broke 
off when handled. 
Figure 4.26 
The Kanthal wire was 
flexible enough not to 
snap when bent in half.  
 
Figure 4.27 
The galvanized 
diamond mesh was 
brittle and snapped 
when bent in half. The 
zinc coating on the 
wires surface flaked off 
completely when 
handled. 
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The results in the table above indicate that all three wires were strongest after being fired to 
10000C and were malleable enough not to snap. The Kanthal wire did not deteriorate and 
remained rigid after being fired to 10600C. The galvanized diamond mesh became brittle and 
snapped when fired 10200C and the galvanized binding wire became brittle after being fired to 
10600C. Therefore, the Kanthal wire proved to be the strongest and most stable wire when fired 
to temperatures above 10600C, while both the galvanized wires started to deteriorate after being 
fired to temperatures above 10000C.  
4.6 Preliminary Testing of the Three Wire Types Coated with Three 
Different Clay Formulae  
A suitable temperature range needs to be found which is low enough to allow the different wire 
types to keep most of their original characteristics without oxidizing excessively or becoming too 
brittle, while at the same time being high enough for the clay body to mature and harden.  
The following group of tests illustrates the reactions that occur when the wire armatures 
were coated with clay and fired to 10000C, 10200C and 10600C.   
The three clay bodies that were selected for these tests are the Gillian Lowndes’s ceramic 
mortar clay casting slip, John W. Conrad’s clay casting slip and Jeremy Dubber’s clay casting 
slip. The casting slips were made according to the following recipes: 
Gillian Lowndes’s ceramic mortar slip formula: 
Kaolin G3 300g 
Talc 250g 
Kaolin G1 150g 
Silica replaces flint 150g 
Potassium feldspar 77g 
Frit 571 70g 
Dispex ® 3ml 
Additional water added: 450ml 
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John W. Conrad’s clay slip formula: 
Kaolin G3 300g 
Talc 250g 
Kaolin G1 150g 
Silica 150g 
Potassium feldspar 77g 
Frit 571 70g 
Dispex ® 3ml 
Additional water added: 450ml 
 
Jeremy Dubber’s Ascent casting slip formula 
The formula for this clay slip is not distributed to the public as it is a trade secret. However, it is 
estimated to have a high kaolin content due to the white nature of the slip.  
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The photographs seen below have been enlarged to understand the nature of the clay coated 
wires and how it separates from the wire after being fired to the clay formulae maturing 
temperatures. 
Galvanized binding wire (1.6mm) coated with three types of clay formulae after 
being fired to the clay formulae maturing temperatures 
Gillian Lowndes’s ceramic 
mortar slip formula 
John W. Conrad’s C25 
casting slip formula 
Jeremy Dubber’s Ascent 
casting slip formula 
 
 
 
 
 
10000C 
 
 
 
 
 
10600C 
 
 
 
 
 
10200C 
Figure 4.28 
Gillian Lowndes’s ceramic 
mortar slip formula coated 
onto 1.6mm galvanized 
binding wire and fired to 
10000C. 
Figure 4.29 
John W. Conrad’s C25 
casting slip formula coated 
onto 1.6mm galvanized 
binding wire and fired to 
10600C. 
Figure 4.30 
Jeremy Dubber’s Ascent 
casting slip formula coated 
onto 1.6mm galvanized 
binding wire and fired to 
10200C. 
 
Fired results for figures 4.28 – 4.30: 
The galvanized binding wire expanded during the firings which caused it to push outwards and 
resulted in the clay coatings to crack. 
The zinc coating on the wires surface flaked off during the firings which resulted in the clay 
coating to break off with it and revealed the bare, oxidized wire from within. The bare wire that 
had no clay coatings corroded when fired to 10200C and 10600C which also caused it to crack 
the clay coatings. 
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Galvanized diamond mesh (0.8mm) coated with three types of clay formulae 
after being fired to the clay formulae maturing temperatures 
Gillian Lowndes’s ceramic 
mortar slip formula 
John W. Conrad’s C25 
casting slip formula 
Jeremy Dubber’s Ascent 
casting slip formula 
 
 
 
 
 
10000C 
 
 
 
 
 
10600C 
 
 
 
 
 
10200C 
Figure 4.31 
Gillian Lowndes’s ceramic 
mortar slip formula coated 
onto 0.8mm galvanized 
diamond mesh and fired to 
10000C. 
Figure 4.32 
John W. Conrad’s C25 
casting slip formula coated 
onto 0.8mm galvanized 
diamond mesh and fired to 
10600C. 
Figure 4.33 
Jeremy Dubber’s Ascent 
casting slip formula coated 
onto 0.8mm galvanized 
diamond mesh and fired to 
10200C. 
 
Fired results for figures 4.31 – 4.33: 
The galvanized diamond mesh corroded during the firings which caused it to push right through 
the clay coatings and resulted in them to develop deep cracks which revealed the oxidized wire 
from within. 
The wire expanded during the firings which caused it to push outwards and caused it to crack 
the clay coatings. 
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Kanthal wire (1.6mm) coated with three types of clay formulae after being fired 
to the clay formulae maturing temperatures 
Gillian Lowndes’s ceramic 
mortar slip formula 
John W. Conrad’s C25 
casting slip formula 
Jeremy Dubber’s Ascent 
casting slip formula 
 
 
 
 
 
10000C 
 
 
 
 
 
10600C 
 
 
 
 
 
 
10200C 
Figure 4.34 
Gillian Lowndes’s ceramic 
mortar slip formula coated 
onto 1.6mm Kanthal wire and 
fired to 10000C. 
Figure 4.35 
John W. Conrad’s C25 
casting slip formula coated 
onto 1.6mm Kanthal wire and 
fired to 10600C. 
Figure 4.36 
Jeremy Dubber’s Ascent 
casting slip formula coated 
onto 1.6mm Kanthal wire and 
fired to 10200C. 
 
Fired results for figures 4.34 – 4.36: 
The robust clay coating cracked against the rigid Kanthal wire due to it being stiff and rigid.  
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4.7 Conclusion for sub question one 
The sub question asked what are the requirements necessary in selecting suitable wire 
armature materials that will be compatible with specific South African clay bodies when fired to 
temperatures above 9000C? 
Tests were conducted to determine whether a suitable wire type could be found that might be 
used to create clay coated wire armature art forms. The tests included the discussion on the 
deterioration of the selected wire types as well as a practical observation on the wire strength 
when fired to various elevated temperatures.  
Selecting a suitable armature wire: 
Ten different types of metal wire were each fired to temperatures ranging from 9000C - 11800C 
to discover which ones would be best suited to be used as armatures materials  
Three wire types were chosen from these initial ten wires that were fired in the preliminary tests 
to determine which of the three wire types selected would be most suitable. Further tests were 
conducted on the galvanized binding wire, Kanthal wire and galvanized diamond mesh wire.  
These were subjected to a temperature range between 9000C and 11800C.  
It was found that the galvanized binding wire and galvanized diamond mesh could both 
withstand a temperature of 10000C and the Kanthal wire 11800C without too a severe oxidation 
or loss of tensile strength being evident.   
Wire deterioration test: 
The practical tests to determine how the different wire types reacted to a loss of strength after 
being fired to temperatures at 10000C, 10200C and 10600C (cf. figures 4.16, 4.17 and table 4.5) 
involved handling, bending and the fragility factor. It was discovered that the Kanthal wire with a 
diameter of 1.6mm was the least affected. The galvanized binding wire and the galvanized 
diamond mesh wire were both oxidized on their surfaces but retained enough tensile strength to 
be further investigated as potential wire armature candidates.  
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Wire strength test: 
The wire strength test indicated that the tree wire types had not lost too much of their original 
strength characteristics. (cf. table 4.6)  
Preliminary testing of the three wire types coated with clay formulae: 
Further tests were conducted to understand what reactions would occur if the selected wires 
were coated with three different clays and fired to 10000C, 10200C and 10600C. It was found 
that the wire still underwent oxidation although covered in a layer of clay after being fired. The 
clay covering in each case cracked quite severely exposing the wire allowing for the oxidation at 
these elevated temperatures to take place. However, at 10000C all three wire types were still 
robust enough to be used as wire armatures. 
Further testing will therefore be explored in sub question two where the clay bodies would be 
modified so that they would adhere to their respective wire types without cracking or flaking 
away from the wire when fired to 10000C and above. 
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CHAPTER FIVE 
5.1 Sub Question Two 
This chapter is set out to solve the following sub question: 
What South African raw materials can be used to formulate a clay body for wire armature based 
ceramics? 
A tabulated flow diagram illustrated below has been introduced here to more clearly illustrate 
the methods and procedures that were followed in the formulating of a clay body, that was used 
to coat wire armatures for modelling purposes. 
Three types of wire namely galvanized diamond mesh, galvanized binding wire and Kanthal 
wire chosen from many variables that would be tested in the practical component to this 
dissertation. 
Three base clay formulae were sourced from numerous ceramic magazines, text books and 
suppliers of clays. The three base formulae were chosen after preliminary tests to determine 
their suitability as possible candidates with the necessary modification using substituted South 
African raw materials. 
Four additive materials which include toilet paper pulp, talc, molochite and potassium feldspar 
were experimented with when added into the clay slip formulae to determine which of these 
materials would help create a clay body that would be compatible with wire armatures after 
being fired.  
The inclusion of paper pulp into a clay body helps to give the clay plasticity and prevents 
cracking during the drying and firing cycle due to the bonding properties of the individual fibers 
found in paper. Toilet paper was selected as a paper fiber as it easily breaks down in water into 
individual fibers when subjected to the high speed cutting action found in quality food 
processors. (cf. figure 3.11)  
Talc is a low fired ceramic material generally used for making bathroom tiles and can be fired 
and cooled rapidly without undergoing high shrinkage values that could cause cracking in the 
tile manufacturing process. (cf. 2 .4.11) 
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Molochite is an inert ceramic material made by heating clay to a high temperature and then 
grinding the material to various mesh sizes. It can be used in clay bodies to reduce cracking in 
the clay during the firing cycle. (cf. 2.4.15) 
Potassium feldspar is a medium fired flux or melter that is a constituent in most medium and 
high fired glazes. It has very few negative properties when used in glazes and clay bodies. (cf. 
2.4.7) 
The potassium feldspar and paper pulp combination was experimented with to determine 
whether this combination of materials would strengthen the clay coating on the wire armatures 
as well as reducing the cracking that occurred when the materials were used on their own. 
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Table 5.1: Diagram of the tests that were conducted to solve sub question two 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Introduction of previous findings 
(cf. 5.2) 
Introduction to the tests that were conducted in sub question two 
(cf. 5.3) 
Characteristics of the clay formulae  
(cf. 5.4) 
Three selected base clay formulae 
(cf. 5.5) 
John W. Conrad - C25 
casting slip formula 
(cf. 5.5.1) 
Gillian Lowndes – Ceramic 
mortar slip formula 
(cf. 5.5.2) 
Jeremy Dubber – Ascent 
casting slip formula 
(cf. 5.5.3) 
Selected metal wire armatures to be coated with clay slip formulae 
(cf. 5.6) 
Kanthal wire: 1.6mm 
diameter 
(cf. 5.6) 
Galvanized binding wire: 
1.6mm diameter 
(cf. 5.6) 
Galvanized diamond 
mesh: 0.8mm diameter 
(cf. 5.6) 
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Temperature range used to fire each clay formula 
(cf. 5.7) 
Conrad: 10600C 
(cf.5.7) 
Lowndes: 10000C 
(cf. 5.7) 
Dubber: 10200C 
(cf. 5.7) 
Test group A – Tests A1 – A9 
Original clay slip formula tests 
(cf. 5.8) 
Test group B – Tests 
B1 – B18 
Toilet paper pulp 
(cf. 5.9.1) 
Test group E – Tests      
E1 – E9 
Potassium Feldspar  
(cf. 5.9.4) 
Test group C – Tests 
C1 – C9 
Talc 
(cf. 5.9.2) 
Tests group D – Tests 
D1 – D9 
Molochite 
(cf. 5.9.3) 
Test group F – Tests F1 – F6: Combining additive materials: Potassium feldspar + Toilet 
paper pulp  
(cf. 5.9.5) 
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5.2 Introduction of previous findings 
The preliminary tests that were investigated in chapter one (cf. 1.2), which dealt with the 
problems associated with South African clay bodies that cracked and flaked off the wire 
armatures when fired to temperatures above 10000C would have to be resolved in sub question 
two. 
Further tests were therefore conducted in sub question two to determine how these problems 
could be prevented by developing a clay body that would be compatible with a wire armature 
during drying and firing to specified temperatures. 
To answer sub question two several problems had to be resolved and these have been set out 
in the arrangement below divided into the following headings. 
5.3 Introduction to the tests that were conducted in sub question two 
The following tests were conducted to determine the many clay and wire variables that would be 
necessary to formulate clay formulae that would be compatible with the clay coated wire 
armature after being fired to specified temperatures. 
• Original clay formulae tests: The original base clay formulae (cf. 2.4.1 – 2.4.3) were 
coated onto the three wire types that were selected in sub question one to determine 
how the materials reacted with one another after being fired to temperatures 10000C, 
10200C and 10600C. 
• Additive material tests: Four additive materials were selected which included toilet 
paper pulp, talc, molochite and potassium feldspar. They were added into the clay 
formulae to evaluate which of the materials or combination of materials would increase 
the clays dry and fired strength, assist with adhesion to the wire armatures, and reduce 
the clays shrinkage rate.  
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5.4 Characteristics of the clay formulae 
The type of clay body that needs to be formulated should mature at a relatively low firing 
temperature to allow the metal wire to keep most of its original characteristics without 
deteriorating due to oxidization and heat so that it can still support the clay coating after being 
fired. The clay body needs to have strong bonding qualities for it to adhere firmly onto the wire 
without cracking or chipping before and after been fired with the wire armature. The clay body 
also requires a low shrinkage rate so that is does not contract excessively around the wire 
armature prior to firing and during a firing which could cause cracks to appear in the clay as well 
as allowing the clay to separate from the wire armature. 
5.5 Three selected base clay formulae 
The combinations of raw ceramic materials that can be used to formulate clay bodies are 
endless, however not all will create a clay body that is compatible with a wire armature in the 
firing process. To narrow down the research, three clay formulae were selected as a basis to 
work from. Certain modifications were made to the clay formulae until one could be selected to 
be the most suitable clay body for coating a wire armature for modelling purposes. 
The three original clay formulae that were investigated are detailed below. 
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5.5.1 John W. Conrad – C25 casting slip formula (Conrad, 1976: 17) (cf. 2.4.1) 
John W. Conrad original C25 casting slip 
formula 
The substitution of South African raw materials 
Kentucky ball #4 300g 
Talc 250g 
Kaolin 150g 
Flint 150g 
Soda feldspar 77g 
Frit #4 70g 
Sodium Silicate, dry 3ml 
Kaolin G3 replaces Kentucky ball#4 300g 
Talc 250g 
Kaolin G1 150g 
Silica replaces flint 150g 
Potassium feldspar replaces soda feldspar 77g 
Frit 571 replaces frit #4 70g 
Dispex ® replaces sodium silicate, dry 3ml 
Additional water added: 450ml 
 
5.5.2 Gillian Lowndes – Ceramic mortar slip formula (Pim, 1987: 12) (cf. 2.4.2) 
Gillian Lowndes original ceramic mortar 
slip formula 
The substitution of South African raw materials 
Molochite 90g 
Flint 80g 
Potash feldspar 10g 
Borax T frit 10g 
Sodium silicate 30ml 
Fine grog replaces molochite 90g 
Silica replaces flint 80g 
Potassium feldspar 10g 
Frit 510 replaces Borax T frit 10g 
Sodium silicate 30ml 
Additional water added: 40ml 
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5.5.3 Jeremy Dubber Potteries – Ascent casting slip formula (Jeremy Dubber 
Potteries) (cf. 2.4.3) 
The formula for this clay slip is not distributed to the public as it is a trade secret. However, it is 
estimated to have a high kaolin content due to the white nature of the slip. 
5.6 Selected metal wire armatures to be coated with clay slip formulae 
Three types of wire were selected in chapter two (cf. 2.3), onto which the clay formulae were 
coated. The types of wire are listed below together with their diameter sizes. 
• Galvanized binding wire with a diameter of 1.6mm 
• Kanthal wire with a diameter of 1.6mm. 
• Galvanized diamond mesh with a diameter of 0.8mm. 
5.7 Temperature range used to fire each clay formula 
Each clay formula used in this investigation was fired to their specific temperature range 
throughout the experimental processes. The specified temperature for each clay formula are 
recorded below. 
5.7.1 Firing temperature for John W. Conrad’s C25 casting slip formula  
The John W. Conrad’s C25 casting slip formula had a recommended firing temperature of cone 
04 (10600C). 
5.7.2 Firing temperature for Gillian Lowndes’s ceramic mortar formula 
The Gillian Lowndes’s ceramic mortar slip formula had no published recommended firing 
temperature, which is why tests were conducted to determine its temperature maturing pint 
which was found to be at 10000C.  
5.7.3 Firing temperature for Jeremy Dubber’s Ascent casting slip formula  
The Jeremy Dubber’s Ascent casting slip formula had a recommended firing temperature range 
of 10200C - 12200C. However, for this research the lower temperature of 10200C was selected. 
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When this formula was fired to 12200C it caused the galvanized wires to deteriorate excessively 
which in turn ruined the clay coating. 
5.8 Test group A – Tests A1 – A9 
Original clay slip formulae tests using South African raw materials 
Tests were conducted to determine in what manner the clay slip formulae would react when 
overlaid the three types of wire and fired to their recommended firing temperatures which 
ranged from 10000C - 10200C - 10600C. The results of the tests are illustrated below. 
Test group A – Tests A1 – A3: John W. Conrad’s original clay slip formula coated 
onto the three types of wire and fired to 10600C: 
 
 
 
 
  
Figure 5.1 - Test A1  
John W. Conrad’s original 
C25 casting slip formula 
coated onto 1.6mm 
galvanized binding wire and 
fired to 10600C. 
Figure 5.2 - Test A2 
John W. Conrad’s original 
C25 casting slip formula 
coated onto 1.6mm Kanthal 
wire and fired to 10600C. 
Figure 5.3 - Test A3 
John W. Conrad’s original 
C25 casting slip formula 
coated onto 0.8mm 
galvanized diamond mesh 
and fired to 10600C. 
 
Discussion of the fired results for test group A – Tests A1- A3 
John W. Conrad’s C25 casting slip formula developed deep cracks in its coating and shattered 
off all three wire types during the firing which revealed the exposed oxidized wire. The clay body 
had matured and hardened at 10600C. However, the clay formula had the disadvantage of not 
adhering onto the different wires which caused it to break away from the wire armatures. 
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Test group A – Tests A4 – A6: Jeremy Dubber’s original clay slip formula coated 
onto the three types of wire and fired to 10200C: 
 
 
 
 
  
Figure 5.4 - Test A4 
Jeremy Dubber’s Ascent 
casting slip coated onto 
1.6mm galvanized binding 
wire and fired to 10200C. 
Figure 5.5 - Test A5 
Jeremy Dubber’s Ascent 
casting slip coated onto 
1.6mm Kanthal wire and fired 
to 10200C. 
Figure 5.6 - Test A6 
Jeremy Dubber’s Ascent 
casting slip coated onto 
0.8mm galvanized diamond 
mesh and fired to 10200C. 
 
Discussion of the fired results for test group A – Tests A4 - A6 
Jeremy Dubber’s Ascent casting slip formula developed deep fine cracks in the clay coatings on 
all three wire types. Small black holes can be seen in the clay coating on test A4 (c.f. figure 5.4 
which were caused by tiny air pockets that were trapped in the clay formula. These popped 
open during the firing. The clay body matured and hardened at 10200C producing a robust 
coating. 
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Test group A – Tests A7 – A9: Gillian Lowndes’s original ceramic mortar slip 
formula coated onto the three types of wires and fired to 10000C: 
 
 
 
 
  
Figure 5.7 - Test A7 
Gillian Lowndes’s ceramic 
mortar slip formula coated 
onto 1.6mm galvanized 
binding wire and fired to 
10000C. 
Figure 5.8 - Test A8 
Gillian Lowndes’s ceramic 
mortar slip formula coated 
onto 1.6mm Kanthal wire and 
fired to 10000C. 
Figure 5.9 - Test A9 
Gillian Lowndes’s ceramic 
mortar slip formula coated 
onto 0.8mm galvanized 
diamond mesh and fired to 
10000C. 
 
Discussion of the fired results for test group A – Tests A7- A9 
Gillian Lowndes’s ceramic mortar slip formula developed deep and fine crack lines in the fired 
clay coatings on all three wire types. The clay formula adhered strongly to all three wire types 
prior to firing and after being fired. However, it shattered off the wire in areas which resulted in 
the exposure of the underlying wire as illustrated in test A7 (c.f. figure 5.7). The ceramic mortar 
formula matured and hardened at 10000C. The fired coating was difficult to chip off the wire 
when handled except in areas where it had already shattered off the wire in test A7 (c.f. figure 
5.7). 
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Conclusion for tests A1 – A9: Original clay slip formula tests 
The results from test group A proved that each of the three clay formulae were problematic in 
certain areas when coated over the three wire armatures after being fired to their respective 
temperatures. The clay formulae matured and hardened when fired to their recommended firing 
temperatures, yet could all be easily chipped away. John W. Conrad’s C25 casting slip formula, 
Jeremy Dubber’s Ascent casting slip formula and Gillian Lowndes’s ceramic mortar slip formula 
all had problems adhering onto the wire which caused them to crack and shatter off the wire in 
most instances after being fired. Further tests had to be conducted with each clay formula to 
observe whether the compatibility between the clay and wire could be improved. These tests 
are recorded below. 
5.9 Test groups B, C, D and E 
Additive material tests 
A selected group of South African raw materials that were added into the clay slip formulae to 
determine which of these raw materials would create a clay coating that would adhere onto a 
wire armature without cracking, flaking or chipping after being fired.  
Different amounts of each additive material were mixed into the clay formulae to ascertain 
whether the bond between the clay and the wire could be strengthened after being fired. 
The four additive materials that were investigated are listed below. 
Test group B - Toilet paper pulp (cf. 2.4.14) 
Test group C - Talc (cf. 2.4.11)  
Test group D - Molochite (cf. 2.4.15) 
Test group E - Potassium Feldspar (cf. 2.4.7)  
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5.9.1 Test group B – Tests B1 – B18 
Toilet paper pulp  
The testing of toilet paper pulp when added into the clay formulae was to determine whether it 
would increase the clays dried and fired strength, reduce the clays shrinkage rate and to help 
the clay formula adhere more firmly onto the wire once fired. 
A non-branded toilet paper was chosen due to it showing a high degree of disintegration once 
converted into a pulp. 
Different weights of toilet paper pulp were used for each test in test group B and are 
listed below.  
• Tests B1 – B9: 5g of toilet paper pulp was added into 95ml of each clay formulae. 
• Tests B10 – B15: 10g of toilet paper pulp was added into 90ml of each clay formulae. 
• Test B16 – B18: 2g of toilet paper pulp was added into 98ml of Gillian Lowndes’s 
ceramic mortar slip formula. 
The results for this test have been illustrated below. 
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Tests B1 – B3: 5g toilet paper pulp added into 95ml of John W. Conrad’s C25 
casting slip formula, coated onto the three types of wire and fired to 10600C: 
 
 
 
 
 
  
Figure 5.10 - Test B1 
5g toilet paper pulp added into 
95ml John W. Conrad’s C25 
casting slip formula, coated onto 
1.6mm galvanized binding wire, 
and fired to 10600C. 
Figure 5.11 - Test B2 
5g toilet paper pulp added into 
95ml John W. Conrad’s C25 
casting slip formula, coated onto 
1.6mm Kanthal wire, and fired to 
10600C. 
Figure 5.12 - Test B3 
5g toilet paper pulp added into 
95ml John W. Conrad’s C25 
casting slip formula, coated onto 
0.8mm galvanized diamond mesh, 
and fired to 10600C. 
 
Discussion of the fired results for test group B – Tests B1- B3 
The addition of 5g of toilet paper pulp into 95ml of John W. Conrad’s clay formula helped the 
clay adhere more firmly onto the wire types which prevented it from shattering off the wire after 
the firing. Fine crack lines still occurred in each of the clay coatings even though the clay 
formula managed to mature and harden, the clay coatings could still be intentionally chipped off 
the wire armature after being fired, especially where the clay had been applied in too thin a layer 
which can be seen in test B3. (cf. figure 5.12) 
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Tests B4 – B6: 5g toilet paper pulp added into 95ml of Jeremy Dubber’s Ascent 
casting slip formula, coated onto the three types of wire and fired to 10200C: 
 
 
 
 
 
  
Figure 5.13 - Test B4 
5g toilet paper pulp added into 
95ml Jeremy Dubber’s Ascent 
casting slip formula coated onto 
1.6mm galvanized binding wire 
and fired to 10200C. 
Figure 5.14 - Test B5 
5g toilet paper pulp added into 
95ml Jeremy Dubber’s Ascent 
casting slip formula coated onto 
1.6mm Kanthal wire and fired to 
10200C. 
Figure 5.15 - Test B6 
5g toilet paper pulp added into 
95ml Jeremy Dubber’s Ascent 
casting slip formula coated onto 
1.6mm galvanized diamond mesh 
and fired to 10200C. 
  
Discussion of the fired results for test group B - Tests B4 – B6 
The addition of 5g of toilet paper pulp into 95ml of Jeremy Dubber’s Ascent casting slip formula 
managed to reduce the amount and depth of the cracks that developed in the clay coatings, with 
only a few very fine crack lines that occurred in the surface of the clay body after being fired. 
The clay body was under-fired even though it was fired to its recommended temperature of 
10200C. It appeared that the addition of paper pulp affected the maturing temperature of the 
clay body which made it easy to chip the clay coating off the wire armatures. 
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Tests B7 - B9: 5g toilet paper pulp added into 95ml of Gillian Lowndes’s ceramic 
mortar slip formula, coated onto the three types of wire and fired to 10600C: 
 
 
 
 
 
  
Figure 5.16 - Test B7 
5g toilet paper pulp added into 
95ml Gillian Lowndes’s ceramic 
mortar slip formula coated onto 
1.6mm galvanized binding wire 
and fired to 10000C. 
Figure 5.17 - Test B8 
5g toilet paper pulp added into 
95ml Gillian Lowndes’s ceramic 
mortar slip formula coated onto 
1.6mm Kanthal wire and fired to 
10000C. 
Figure 5.18 - Test B9 
5g toilet paper pulp added into 
95ml Gillian Lowndes’s ceramic 
mortar slip formula coated onto 
0.8mm galvanized diamond mesh 
and fired to 10000C. 
 
Discussion of the fired results for test group B - Tests B7- B9 
The addition of 5g of toilet paper pulp into 95ml of Gillian Lowndes’s ceramic mortar slip formula 
prevented the coatings from shattering off the wire. Deep cracks occurred in the coatings on test 
B7 and B9 (cf. figures 5.16 and 5.18), while the least cracks developed in the coating on test B8 
(c.f. figure 5.17). The ceramic mortar slip formula matured at 10000C and became hard enough 
not to chip off the three wire armatures. 
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Conclusion for tests B1 – B9: 5g of toilet paper pulp added into 95ml of each clay 
slip formula 
The addition of 5g of toilet paper pulp when added into 95ml of John W. Conrad’s and Jeremy 
Dubber’s clay formulae prevented the clay coatings from flaking off the wire armatures after the 
firing and managed to reduce the number and depth of the cracks that developed in the clay 
coatings. The addition of 5g of toilet paper pulp also improved the clay’s bonding qualities with 
all three wire types. However fine crack lines were still present in the clay coatings and could be 
intentionally chipped off the wire armatures.   
It was found that when 5g of toilet paper pulp was added into 95ml of Gillian Lowndes’s ceramic 
mortar slip formula, it did not mix well and instead created a thick and clumpy mixture that would 
just fall off when applied as a coating to the selected wire types. Therefore, further tests were 
conducted to see whether a lower weight of 2g of toilet paper pulp when added into 98ml of 
Gillian Lowndes’s ceramic mortar slip formula, would mix more easily into the formula and help 
prevent cracks from occurring in the clay coatings. The results from these tests were conducted 
in tests B16 - B18. (cf. figures 5.25 – 5.27) 
Further tests were conducted where an increased weight of toilet paper pulp (10g) was added 
into both John W. Conrad’s and Jeremy Dubber’s clay slip formula (90ml) to determine whether 
this increase in paper pulp would strengthen the clay body. The results for this test have been 
recorded below. (cf. figures 5.19 – 5.24) 
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Tests B10 – B12: 10g toilet paper pulp added into 90ml of John W. Conrad’s C25 
casting slip formula, coated onto the three types of wire and fired to 10600C: 
 
 
 
 
 
 
  
Figure 5.19 - Test B10 
10g toilet paper pulp added into 
90ml John W. Conrad’s C25 
casting slip formula, coated onto 
1.6mm galvanized binding wire 
and fired to 10600C. 
Figure 5.20 - Test B11 
10g toilet paper pulp added into 
90ml John W. Conrad’s C25 
casting slip formula, coated onto 
1.6mm Kanthal wire and fired to 
10600C. 
Figure 5.21 - Test B12 
10g toilet paper pulp added into 
90ml John W. Conrad’s C25 
casting slip formula, coated onto 
0.8mm galvanized diamond wire 
and fired to 10600C. 
 
Discussion of the fired results for test group B – Tests B10 - B12  
The addition of 10g of toilet paper pulp into 90ml of John W. Conrad’s clay slip formula created 
a stronger bond between the clay and the wire and managed to reduce the number and depth of 
the cracks that developed in the clay coatings more than when 5g of toilet paper pulp was 
added which can be seen in test B1 – B9 (cf. figures 5.10 – 5.18). This clay formula under-fired 
when fired to its recommended temperature of 10600C and it did not harden enough which 
made it easy to chip off the wire armatures. The increase to 10g paper pulp had the advantage 
of reducing the number of cracks formed but reduced the fired strength of the fired coatings. 
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Test B13 – B15: 10g toilet paper pulp added into 98ml of Jeremy Dubber’s Ascent 
casting slip formula, coated onto the three types of wire and fired to 10000C: 
 
 
 
 
 
 
 
 
 
 
Figure 5.22 - Test B13 
10g toilet paper pulp added into 
Jeremy Dubber’s Ascent casting 
slip formula coated onto 1.6mm 
galvanized binding wire and fired 
to 10200C. 
Figure 5.23 - Test B14 
10g toilet paper pulp added into 
Jeremy Dubber’s Ascent casting 
slip formula coated onto 1.6mm 
Kanthal wire and fired to 10200C. 
Figure 5.24 - Test B15 
10g toilet paper pulp added into 
Jeremy Dubber’s Ascent casting 
slip formula coated onto 1.6mm 
galvanized diamond mesh and 
fired to 10200C. 
 
Discussion of the fired results for test group B - Tests B13 – B15 
The addition of 10g of toilet paper pulp into 90ml of Jeremy Dubber’s Ascent casting slip formula 
created a stronger bond between the clay and the wire armature than the 5g addition. It reduced 
the number and depth of cracks that developed in the clay coatings. In test B13 (cf. figure 5.22), 
no cracks appeared in the clay coating which was applied to the galvanized binding wire 
armature. The clay coatings on all three wires were under-fired which made it easy to 
intentionally chip the clay coating off the wire armature after firing. The increase to 10g paper 
pulp had the advantage of reducing the number of cracks that formed but it reduced the fired 
strength of the fired coatings.  
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Conclusion for tests B10 – B15: 10g toilet paper pulp added into 90ml clay slip 
formulae  
The addition of 10g of toilet paper pulp when added into John W. Conrad’s and Jeremy 
Dubber’s clay slip formulae reduced the number and depth of the cracks that developed in the 
clay coatings after being fired. No cracks developed in Jeremy Dubber’s clay coating found in 
test B13 (cf. figure 5.22) which had been applied onto 1.6mm galvanized binding wire. The 
addition of 10g of toilet paper pulp into John W. Conrad’s and Jeremy Dubber’s clay formulae 
may have increased the clays dry strength prior to firing but once fired it reduced the strength of 
the clay and caused it to be under-fired which resulted in a clay coating that could be easily 
chipped off the wire armature.  
Note: The absence of testing 10g of toilet paper pulp in 90ml of Gillian Lowndes’s 
ceramic mortar slip formula: 
The addition of 5g of toilet paper pulp into 95ml of Gillian Lowndes’s ceramic mortar slip formula 
did not absorb well or mix well with the toilet paper pulp. This could have been due to the low 
clay content in the formula which caused the clay body to slip right off the wire armature which 
led to the addition of 2g of toilet paper pulp to the formula. The results for this test have been 
illustrated below. (cf. figures 5.25 – 5.27) 
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Tests B16 – B18: 2g toilet paper pulp added into 98ml of Gillian Lowndes’s 
ceramic mortar slip formula, coated onto the three types of wire and fired to 
10000C: 
 
 
 
 
 
  
Figure 5.25 - Test B16 
2g toilet paper pulp added into 
98ml Gillian Lowndes’s ceramic 
mortar slip formula coated onto 
1.6mm galvanized binding wire 
and fired to 10000C. 
Figure 5.26 - Test B17 
2g toilet paper pulp added into 
98ml Gillian Lowndes’s ceramic 
mortar slip formula coated onto 
1.6mm Kanthal wire and fired to 
10000C. 
Figure 5.27 - Test B18 
2g toilet paper pulp added into 
98ml Gillian Lowndes’s ceramic 
mortar slip formula coated onto 
0.8mm galvanized diamond mesh 
and fired to 10000C. 
 
Discussion of the fired results for test group B - Tests B16- B18 
The addition of 2g of toilet paper pulp into 98ml Gillian Lowndes’s ceramic mortar slip formula 
prevented the coatings from flaking off the wire, but it did not prevent the coatings from 
cracking. The reduction to 2g of paper pulp proved to reduce the number of cracks that occurred 
in the coatings even more so that when 5g of toilet paper pulp was added to the formula. This 
improvement can be seen in test B17 (cf. figure 5.26). The ceramic mortar slip formula matured 
and hardened when fired to 10000C and managed to adhere firmly onto the wire armatures 
without chipping.  
Conclusion for tests B16 – B18: 2g toilet paper pulp added into 98ml Gillian 
Lowndes’s ceramic mortar slip formula 
The addition of 2g of toilet paper pulp when added into 98ml of Gillian Lowndes’s ceramic 
mortar slip formula managed to reduce the number and depth of the cracks that developed in 
the coatings when compared with a 5g of toilet paper pulp addition to this formula.  
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Conclusion for test group B – tests B1 – B18: Toilet paper pulp  
The closest results that Gillian Lowndes’s ceramic mortar slip formula’s to not cracking can be 
seen on the clay coatings that were applied onto Kanthal wire which can be found on test B17 
(figure 5.26) where 2g of toilet paper pulp was added into the clay slip formula. 
It was found that the larger amount of toilet paper pulp (10g) when added into John W. Conrad’s 
and Jeremy Dubber’s clay formulae prevented most of the cracks from developing in the clay 
coatings when compared to the lower amount of 5g of toilet paper pulp. 
The addition of 10g of toilet paper pulp when added into 90ml of John W. Conrad’s or Jeremy 
Dubber’s clay formulae gave these clay bodies a greater resistance against cracking although it 
also reduced the overall strength of the clay coatings after being fired which allowed them to be 
intentionally chipped off the wire armatures. 
The clay coatings achieved in test group B were under-fired, had fine cracks in their coatings 
and could be easily chipped off all three wire armatures after being fired. Further tests were 
therefore conducted with each clay formula to determine whether one of the other selected 
additive materials could achieve more positive results. 
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5.9.2 Test group C – Tests C1 – C9 
Talc  
The addition of talc added into the clay formulae was to determine whether it would reduce the 
shrinkage rate which would help prevent the clay from contracting excessively on the wire 
armatures and prevent the clay from cracking during a firing.  
Refer to Appendix 13 – Talc. 
Tests C1 – C3: 5g talc added into 95ml of John W. Conrad’s C25 casting slip 
formula, coated onto the three types of wire and fired to 10600C: 
 
 
 
 
 
  
Figure 5.28 - Test C1 
5g talc added into 95ml John W. 
Conrad’s C25 casting slip formula 
coated onto 1.6mm galvanized 
binding wire and fired to 10600C. 
Figure 5.29 - Test C2 
5g talc added into 95ml John W. 
Conrad’s C25 casting slip formula 
coated onto 1.6mm Kanthal wire 
and fired to 10600C. 
Figure 5.30 - Test C3 
5g talc added into 95ml John W. 
Conrad’s C25 casting slip formula 
coated onto 0.8mm galvanized 
diamond mesh and fired to 
10600C. 
 
Discussion of the fired results for test group C - Tests C1 – C3 
The addition of 5g of talc into 95ml of John W. Conrad’s C25 casting slip formula did not prevent 
the clay coating from cracking or shattering but instead caused fine cracks to develop in the clay 
coating prior to firing and these cracks remained after being fired to 10600C. The clay body 
seemed to have matured and hardened but when handled it crumbled off the wire armature. 
The addition of talc to the John W. Conrad formula was discarded as its effect had a negative 
result as illustrated above. 
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Tests C4 – C6: 5g talc added into 95ml of Jeremy Dubber’s Ascent casting slip 
formula, coated onto the three types of wire and fired to 10200C: 
 
 
 
 
 
  
Figure 5.31 - Test C4 
5g talc added into 95ml of Jeremy 
Dubber’s Ascent casting slip 
formula coated onto 1.6mm 
galvanized binding wire and fired 
to 10200C. 
Figure 5.32 - Test C5 
5g talc added into 95ml of Jeremy 
Dubber’s Ascent casting slip 
formula coated onto 1.6mm 
Kanthal wire and fired to 10200C. 
Figure 5.33 - Test C6 
5g talc added into 95ml of Jeremy 
Dubber’s Ascent casting slip 
formula coated onto 0.8mm 
galvanized diamond mesh and 
fired to 10200C. 
 
Discussion of the fired results for test group C - Tests C4 – C6 
The addition of 5g of talc into 95ml of Jeremy Dubber’s Ascent casting slip caused fine crack 
lines to develop in the clay coating prior to firing and these cracks remained after firing to 
10200C. The clay formula with the addition of talc was under-fired with the result that the clay 
coating did not harden enough which made it crumble off the wire armature. 
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Tests C7 – C9: 5g talc added into 95ml of Gillian Lowndes’s ceramic mortar slip 
formula and coated onto the three types of wire and fired to 10000C:  
 
 
 
 
 
  
Figure 5.34 - Test C7 
5g talc added into 95ml of Gillian 
Lowndes’s ceramic mortar slip 
formula coated onto 1.6mm 
galvanized binding wire and fired 
to 10000C. 
Figure 5.35 - Test C8 
5g talc added into 95ml of Gillian 
Lowndes’s ceramic mortar slip 
formula coated onto 1.6mm 
Kanthal wire and fired to 10000C. 
Figure 5.36 - Test C9 
5g talc added into 95ml of Gillian 
Lowndes’s ceramic mortar slip 
formula coated onto 0.8mm 
galvanized diamond mesh and 
fired to 10000C. 
 
Discussion of the fired results for test group C - Tests C7 – C9 
The addition of 5g of talc into Gillian Lowndes’s ceramic mortar slip formula caused fine crack 
lines to develop in the coatings prior to firing and after firing to 10000C. These cracks deepened 
and cracked further after the clay body had been fired. Unfortunately, the formula cracked 
excessively as illustrated in tests C7 - C9 (c.f. figures 5.34 – 5.36). For this reason, the talc 
addition to the Gillian Lowndes’s formula was discarded. 
Conclusion for test group C - tests C1 – C9: Talc  
The use of talc as an additive material in John W. Conrad’s, Jeremy Dubber’s and Gillian 
Lowndes’s clay slip formulae could not prevent cracks from occurring in the clay coatings and 
as a result the addition of talc to the formulae was discarded.  
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5.9.3 Test group D – Tests D1 – D9 
Molochite  
The addition of molochite (200 mesh) added into the clay formulae was to determine whether it 
would help reduce the shrinkage rate which would cause the clay to contract less and prevent it 
from cracking and flaking away from the wire armature during and after being fired. The results 
of these tests are illustrated in the photographs below. 
Refer to Appendix 15 – Molochite. 
Tests D1 – D3: 5g Molochite added into 95ml of John W. Conrad’s C25 casting 
slip formula, coated onto the three types of wire and fired to 10600C: 
 
 
 
 
 
  
Figure 5.37 - Test D1 
5g molochite added into 95ml of 
John W. Conrad’s C25 casting slip 
formula coated onto 1.6mm 
galvanized binding wire and fired 
to 10600C. 
Figure 5.38 - Test D2 
5g molochite added into 95ml of 
John W. Conrad’s C25 casting slip 
formula coated onto 1.6mm 
Kanthal wire and fired to 10600C. 
Figure 5.39 - Test D3 
5g molochite added into 95ml of 
John W. Conrad’s C25 casting slip 
formula coated onto 0.8mm 
galvanized diamond mesh and 
fired to 10600C. 
 
Discussion of the fired results for test group D - Tests D1 – D3 
The addition of 5g of molochite into 95ml of John W. Conrad’s C25 casting sip formula resulted 
in fine cracks that developed in the clay coatings prior to firing and these cracks deepened after 
being fired. The clay formula with the addition of molochite caused it to flake off during the firing. 
Note that the clay coating on test D2 (figure 5.38) peeled away from the wire where it had been 
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applied in too thin a clay coating. For the above reason, the addition of molochite to the John W. 
Conrad’s formula was discarded. 
Tests D1 – D4: 5g Molochite added into 95ml of Jeremy Dubber’s Ascent casting 
slip formula, coated onto the three types of wire and fired to 10200C: 
 
 
 
 
 
  
Figure 5.40 - Test D4 
5g molochite added into 95ml 
Jeremy Dubber’s Ascent casting 
slip formula coated onto 1.6mm 
galvanized binding wire and fired 
to 10200C. 
Figure 5.41 - Test D5 
5g molochite added into 95ml 
Jeremy Dubber’s Ascent casting 
slip formula coated onto 1.6mm 
Kanthal wire and fired to 10200C. 
Figure 5.42 - Test D6 
5g molochite added into 95ml 
Jeremy Dubber’s Ascent casting 
slip formula coated onto 0.8mm 
galvanized diamond mesh and 
fired to 10200C. 
 
Discussion of the fired results for test group D - Tests D4 – D6 
The addition of 5g of molochite into 95ml of Jeremy Dubber’s Ascent casting slip formula 
resulted in fine cracks that developed in the clay coatings prior to firing and which deepened 
after being fired. The clay formula under-fired which resulted in the clay coating to remain 
relatively soft and could be easily chipped off the wire once fired to 10200C. 
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Tests D7 – D9: 5g Molochite added into 95ml of Gillian Lowndes’s ceramic mortar 
slip formula, coated onto the three types of wire and fired to 10000C: 
 
 
 
 
 
 
 
 
 
 
Figure 5.43 - Test D7 
5g molochite added into Gillian 
Lowndes’s ceramic mortar slip 
formula coated onto 1.6mm 
galvanized binding wire and fired 
to 10000C. 
Figure 5.44 - Test D8 
5g molochite added into Gillian 
Lowndes’s ceramic mortar slip 
formula coated onto 1.6mm 
Kanthal wire and fired to 10000C. 
Figure 5.45 - Test D9 
5g molochite added into Gillian 
Lowndes’s ceramic mortar slip 
formula coated onto 0.8mm 
galvanized diamond mesh and 
fired to 10000C. 
 
Discussion of the fired results for test group D - Tests D7 – D9 
The addition of 5g of molochite into 95ml of Gillian Lowndes’s ceramic mortar slip formula did 
not prevent cracks from occurring in the clay coatings but instead increased the number of fine 
cracks that developed in the coatings prior to firing. These cracks deepened and cracked further 
apart after being fired which revealed the oxidized wire below. The ceramic mortar slip formula 
matured and hardened once fired to 10000C and adhered firmly onto the wire armature without 
chipping off when handled. 
Unfortunately, the addition of molochite to the Gillian Lowndes formula was discarded as it had 
a negative result due to the deep cracking as illustrated above.  
Conclusion for test group D – tests D1 – D9: Molochite  
Molochite as an additive material would not be used in further experimentation as it did not 
prevent cracks from occurring in the clay coatings. 
 
138 
 
5.9.4 Test group E – Tests E1 – E9 
Potassium Feldspar 
The reason for the addition of potassium feldspar as a melter (flux) when added into the clay 
formulae was to determine whether the maturing point of the clay could be lowered, in hopes 
that a stronger body less prone to cracking could be achieved. The results have been recorded 
below.  
It was found that the small quantity of clay formulae (100ml) used in test groups B, C and D 
made it difficult to dip and cover the wire modeled test pieces in clay which is why a larger 
quantity of clay formulae (500ml) was used in the next group of tests E, F and G. 
Tests E1 – E3: 100g potassium feldspar added into 400ml of John W. Conrad’s 
C25 casting slip formula, coated onto the three types of wire and fired to 10600C: 
 
 
 
 
 
 
 
 
 
Figure 5.46 - Test E1 
100g potassium feldspar added 
into 400ml John W. Conrad’s C25 
casting slip formula coated onto 
1.6mm galvanized binding wire 
and fired to 10600C. 
Figure 5.47 - Test E2 
100g potassium feldspar added 
into 400ml John W. Conrad’s C25 
casting slip formula coated onto 
1.6mm Kanthal wire and fired to 
10600C. 
Figure 5.48 - Test E3 
100g potassium feldspar added 
into 400ml John W. Conrad’s C25 
casting slip formula coated onto 
0.8mm galvanized diamond mesh 
and fired to 10600C. 
 
Discussion of the fired results for test group E - Tests E1 – E3 
The addition of 100g of potassium feldspar into 400ml of John w. Conrad’s C25 casting slip 
formula resulted in minor crack lines to occur in the clay coatings. The photographs above 
illustrate singled out cracks that occurred on each coating on all three wires. Even though crack 
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lines developed in the clay coatings, the addition of potassium feldspar managed to strengthen 
the clay body which prevented the clay coatings from being chipped off the wire armatures 
when handled. 
Tests E4 – E6: 100g potassium feldspar added into 400ml of Jeremy Dubber’s 
Ascent casting slip formula, coated onto the three types of wire and fired to 
10200C: 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.49 - Test E4 
100g potassium feldspar added 
into 400ml Jeremy Dubber’s 
Ascent casting slip formula coated 
onto 1.6mm galvanized binding 
wire and fired to 10200C. 
Figure 5.50 - Test E5 
100g potassium feldspar added 
into 400ml Jeremy Dubber’s 
Ascent casting slip formula coated 
onto 1.6mm Kanthal wire and fired 
to 10200C. 
Figure 5.51 - Test E6 
100g potassium feldspar added 
into 400ml Jeremy Dubber’s 
Ascent casting slip formula coated 
onto 0.8mm galvanized diamond 
mesh and fired to 10200C. 
 
Discussion of the fired results for test group E - Tests E4 – E6 
The addition of 100g of potassium feldspar into 400ml of Jeremy Dubber’s Ascent casting slip 
formula resulted in fine cracks to develop in the clay coatings prior to firing and which remained 
after being fired. Even though crack lines developed in the clay coatings, the addition of 
potassium feldspar managed to strengthen the clay body which prevented the clay coatings 
from being chipped off the wire armatures when handled. 
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Tests E7 – E9: 100g potassium feldspar added into 400ml of Gillian Lowndes’s 
ceramic mortar slip formula, coated onto the three types of wire and fired to 
10000C: 
 
 
 
 
 
 
 
 
 
Figure 5.52 - Test E7 
100g potassium feldspar added 
into 400ml Gillian Lowndes’s 
ceramic mortar slip formula coated 
onto 1.6mm galvanized binding 
wire and fired to 10000C. 
Figure 5.53 - Test E8 
100g potassium feldspar added 
into 400ml Gillian Lowndes’s 
ceramic mortar slip formula coated 
onto 1.6mm Kanthal wire and fired 
to 10000C. 
Figure 5.54 - Test E9 
100g potassium feldspar added 
into 400ml Gillian Lowndes’s 
ceramic mortar slip formula coated 
onto 0.8mm galvanized diamond 
mesh and fired to 10000C. 
 
Discussion of the fired results for test group E - Tests E7 – E9 
The addition of 100g of potassium feldspar into 400ml of Gillian Lowndes’s ceramic mortar slip 
formula resulted in deep cracks to develop in the clay coatings after being fired to 10000C.  
Due to these unfavorable results, the Gillian Lowndes formula was discarded. 
Conclusion for test group E – tests E1 – E9: Potassium feldspar 
The addition of potassium feldspar into Jeremy Dubber’s Ascent casting slip formula and John 
W. Conrad’s C25 casting slip formula solved the problem of the clay formulae under-firing which 
occurred in the previous tests conducted. It managed to help the maturing point of the clay body 
and helped fuse the clay particles together which strengthened the clay coatings and made 
them less prone to chipping after being fired. However, fine crack lines still occurred in the clay 
coatings. 
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Tests using a combination of paper pulp with potassium feldspar was conducted to determine 
whether the fine cracks appearing above could be eliminated.   
5.9.5 Test group F - Test F1 – F6 
Combining additive material tests 
Potassium feldspar and toilet paper pulp 
The best results at this stage of testing were produced using John W. Conrad’s and Jeremy 
Dubber’s clay slip formulae for both the addition of paper pulp or potassium feldspar as 
illustrated in the photographed examples below. 
Table 5.2: John W. Conrad’s and Jeremy Dubber’s adjusted clay slip formulae 
with added toilet paper pulp 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.55 
90ml John W. Conrad C25 
casting slip formula 
+ 10g toilet paper pulp 
Armature material: Kanthal 
wire  
Firing temperature: 10600C 
(cf. figure 5.20) 
Figure 5.56 
90ml Jeremy Dubber 
Ascent casting slip formula 
+ 10g toilet paper pulp 
Armature material: 
galvanized binding wire  
Firing temperature: 10200C 
(cf. figure 5.22) 
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Table 5.3: John W. Conrad’s and Jeremy Dubber’s adjusted clay slip formula with 
added potassium feldspar 
 
 
 
 
 
 
 
 
 
 
 
 
 
It was found that when adding 10g of toilet paper pulp into John W. Conrad’s and Jeremy 
Dubber’s clay formulae, the clays dry strength was increased, helped the clay coating adhere 
more firmly onto the wire and it reduced the number and depth of the cracks that developed in 
the clay coatings after being fired. However, the paper pulp caused the clay coating to lose its 
robustness and therefore the intention of introducing potassium feldspar which is a melter or flux 
with the paper pulp to reduce the cracking and at the same time increase the robustness of the 
fired clay coating. 
The addition of toilet paper pulp and potassium feldspar caused the consistency of the clay 
formulae to become too thick. This resulted in the clay to clump and fall off when applied to the 
wire armatures. The consistency of the clay formulae was therefore thinned down to make it 
more workable. 
 
 
 
 
 
Figure 5.57 
400ml John W. Conrad C25 
casting slip formula 
+ 100g potassium feldspar 
Armature material: Kanthal 
wire 
Firing temperature: 10600C 
(cf. figure 5.47) 
Figure 5.58 
400ml Jeremy Dubber 
Ascent casting slip formula 
+ 100g potassium feldspar 
Armature material: Kanthal 
wire 
Firing temperature: 10200C 
(cf. figure 5.50) 
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The two methods that were used to thin down the consistency of the clay formulae that was too 
thick to work with was by adding more of the original clay slip or increasing the volume of 
Dispex ®.  
Water should not be used to thin down the consistency of the clay formulae as it dilutes the clay 
particles and causes them to separate from the paper fibers which are not ideal. 
Adding more of a deflocculant (Dispex ®) to the clay formulae would help suspend the clay 
particles and thus allow them to evenly coat the paper fibers, which in turn should create a 
smoother clay consistency. 
The following adjustments were made to John W. Conrad’s and Jeremy Dubber’s clay slip 
formulae that contained toilet paper pulp and potassium feldspar. 
John W. Conrad’s adjusted clay slip formula (cf. table 5.2) contains 3ml (0.6%) of Dispex ® per 
500ml. It was therefore decided to add a larger quantity of Dispex ® to the thick formula to thin 
down the consistency. It was found that an extra 2ml of Dispex ® managed to thin down the 
consistency of Conrad’s adjusted casting slip formula which contained toilet paper pulp and 
potassium feldspar. The results can be seen in tests F1 – F3. (cf. figures 5.59 – 5.61) 
The type and quantity of deflocculating material used in Jeremy Dubber’s original clay slip 
formula is unknown, which means that if Dispex ® was used it could over-defflocculate the clay 
formula which could cause further problems. Therefore, it was decided that it would be best to 
add more of Jeremy Dubber’s original clay slip to thin down the clays consistency. It was found 
that an extra 50ml of Jeremy Dubber’s clay slip managed to thin down the consistency of 
Jeremy Dubber’s adjusted casting slip formula that contains toilet paper pulp and potassium 
feldspar. The results can be seen in tests F4 – F6. (cf. figures 5.62 – 5.64) 
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Tests F1 – F3: John W. Conrad’s C25 casting slip formula containing toilet paper 
pulp and potassium feldspar, coated onto the three types of wire and fired to 
10600C. 
 
 
 
 
 
 
 
 
Figure 5.59 - Test F1 
400ml John W. Conrad’s C25 
casting slip + 50g toilet paper pulp 
+ 50g potassium feldspar + 2ml 
extra Dispex ®, coated onto 
1.6mm galvanized binding wire 
and fired to 10600C. 
Figure 5.60 - Test F2 
400ml John W. Conrad’s C25 
casting slip + 50g toilet paper pulp 
+ 50g potassium feldspar + 2ml 
extra Dispex ®, coated onto 
1.6mm Kanthal wire and fired to 
10600C. 
Figure 5.61 - Test F3 
400ml John W. Conrad’s C25 
casting slip + 50g toilet paper pulp 
+ 50g potassium feldspar + 2ml 
extra Dispex ®, coated onto 
0.8mm galvanized diamond mesh 
and fired to 10600C. 
 
Discussion of the fired results for test group F - Tests F1 – F3 
Test F1 (c.f. figure 5.59) had no cracks in its clay coating when fired to 10600C. Test F2 (c.f. 
5.60) developed one fine crack line and test F3 (c.f. 5.61) developed a few short cracks in its 
clay coating. 
The additional amount of Dispex ® added into John W. Conrad’s clay formula managed to thin 
down the consistency of the clay slip which in turn produced a more even coating of clay 
surrounding the wire armature. 
The cracks that appear in the photographs above are isolated cracks that occurred on the 
modeled wire armatures. 
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Tests F4 – F6: Jeremy Dubber’s Ascent casting slip formula containing toilet 
paper pulp and potassium feldspar, coated onto the three types of wire and fired 
to 10200C. 
 
 
 
 
 
 
 
 
Figure 5.62 - Test F4 
400ml Jeremy Dubber’s Ascent 
casting slip + 50g toilet paper pulp 
+ 50g potassium feldspar + 50ml 
extra slip, coated onto 1.6mm 
galvanized binding wire and fired 
to 10200C. 
Figure 5.63 - Test F5 
400ml Jeremy Dubber’s Ascent 
casting slip + 50g toilet paper pulp 
+ 50g potassium feldspar + 50ml 
extra slip, coated onto 1.6mm 
Kanthal wire and fired to 10200C. 
Figure 5.64 – Test F6 
400ml Jeremy Dubber’s Ascent 
casting slip + 50g toilet paper pulp 
+ 50g potassium feldspar + 50ml 
extra slip, coated onto 0.8mm 
galvanized diamond mesh and 
fired to 10200C. 
 
Discussion of the fired results for test group F - Tests F4 – F6 
Test F4 (c.f. figure 5.62) had no cracks in its clay coating when fired to 10200C. The exposed 
oxidized wire illustrated was intentionally left uncoated to observe the effect of the firing on the 
bare metal wire. Test F5 (c.f. figure 5.63) developed one fine crack line and test F6 (c.f. figure 
5.64) developed a few short cracks in its clay coating especially at the junctions of the wire 
mesh. 
The additional amount of clay slip into Jeremy Dubber’s clay formula managed to thin down the 
clays consistency which made it easier to create an even coating of clay on the modeled wire 
armatures. 
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Conclusion for test group F – tests F1 – F6: Combining additive materials 
Both John W. Conrad’s clay formula and Jeremy Dubber’s clay formula did not crack on the 
galvanized binding wire test pieces which can be seen in test F1 and test F4. (cf. figures 5.59 
and 5.62) 
The addition of potassium feldspar into John W. Conrad’s and Jeremy Dubber’s clay slip 
formulae helped the clay particles fuse together and helped the maturing point of the clay 
formulae which strengthened the clay coating and allowed it to harden over the wire armatures. 
In the case of the Kanthal wire and the galvanized diamond mesh which had an occasional 
crack occur after being fired was eliminated in sub question three where the addition of 
hydrochloric acid (pool acid) and Pro Grip Key Coat ® and were used to pre-treat the wire 
armature material prior to coating with the adjusted clay bodies illustrated above. 
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5.9.6 Conclusion for sub question two 
At this stage, the John W. Conrad and Jeremy Dubber clay formulae have proved that a clay 
formula has been developed with minor cracks that appear on the Kanthal wire and galvanized 
diamond mesh wire after being fired and would be resolved in sub question three. 
The successful formulae and their firing temperatures are recorded below: 
John W. Conrad’s modified clay slip formula: 
• John W. Conrad’ C25 casting slip formula with substituted South African raw materials 
400ml 
• Toilet paper pulp 50g 
• Potassium feldspar 50g 
• Dispex ® 2ml 
Final firing temperature used for this formula: 10600C 
Jeremy Dubber’s modified clay slip formula: 
• Original Jeremy Dubber’s Ascent casting slip formula 450ml 
• Toilet paper pulp 50g 
• Potassium feldspar 50g 
Final firing temperature used for this formula: 10200C 
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CHAPTER SIX 
6.1 Sub Question Three 
This chapter is set out to solve the following sub question: 
What agents are necessary to bond the wire armature to the modified clay slip coatings, to 
reduce cracking and aid in the ensuing decorative applied effects? 
A tabulated flow diagram illustrated below has been introduced to more clearly illustrate the 
methods and procedures that were followed to bond the clay slip formulae to the wire 
armatures. 
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Table 6.1: Diagram of the tests that were conducted to solve sub question three 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Conclusion for sub question 
three 
(cf. 6.5) 
Introduction to sub question three 
(cf. 6.2) 
Details of the wire surfaces after treatment with the bonding agents 
(cf. 6.3) 
Decorative effects applied to the modified clay slip formulae after the 
application of the bonding agents  
(cf. 6.4) 
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6.2 Introduction to sub question three 
It was found that one of the main problems that occurred when applying a clay slip to a wire 
armature was that the surface of a wire being non-absorbent made it difficult for the clay body to 
bond onto it.  
To resolve the problem of the slip body tending to slide off the wire armature a method was 
sought to find an intermediate bonding agent to apply to the wire before the application of the 
clay slip. Several agents were tested to determine which would be the best solution to the 
problem. The intermediate agent needed to bond to the wire armature and dry within a 
reasonable time. It was also necessary to be reasonably unreactive to heat during the firing by 
not reacting with the clay, as this could cause cracks to occur perhaps due to unwanted gases 
given off from the intermediate bonding agent.   
The bonding agents that were investigated and found to be the most successful were 
hydrochloric acid 30% (pool acid), Pro Grip Key Coat ® which “is an acrylic latex cement 
additive designed to increase water resistance, flexural and adhesion strength of cement based 
powders like the adhesives, screeds and cement plasters” (CTM, 2017). Additional bonding 
agents that were experimented with were clear drying PVA (Alcolin ® Fast Set Wood Glue was 
used which when thinly applied formed a transparent bond on the wire surface) and a mixture of 
acrylic polymer mixed with 20% 80mesh grog (chamotte) to give the bonding agent tooth.  
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Table 6.2 Tests conducted to evaluate four selected intermediate bonding agents 
 
 
 
 
 
 
 
 
Tests Application 
by brushing 
or painting 
Drying 
time 
Characteristic 
of unfired 
bonding 
agent on wire 
Characteristic 
of fired bond 
to 10000C on 
the wire 
Galvanized 
binding 
wire 
1.6mm 
coated 
with clay 
slip 
Kanthal 
wire 
1.6mm 
coated 
with clay 
slip 
Galvanized 
diamond 
mesh 
0.8mm 
coated 
with clay 
slip 
Hydrochloric 
acid 30% 
One layer 
applied by 
brush 
2 
minutes 
Reacted with 
galvanized 
wire 
Wire appeared 
darker and 
rougher 
Bonded 
well unfired 
 
Firing to 
10000C 
satisfactory 
Unreacted 
 
Bonding 
well unfired 
 
Firing to 
10000C 
satisfactory 
 
Bonded 
well unfired 
 
Firings to 
10000C 
satisfactory 
Pro Grip Key 
Coat ® 
 
 
 
0ne layer 
applied by 
brush 
5 
minutes 
Created a 
sticky coating 
on the surface 
of all three 
wire types 
 
Wire appeared 
darker 
Bonded 
well unfired 
 
Firing to 
10000C 
satisfactory 
Bonded 
well unfired 
 
Firing to 
10000C 
satisfactory 
Bonded 
well unfired 
 
Firing to 
10000C 
satisfactory 
Alcolin wood 
glue 
One layer 
applied by 
brush 
15 
minutes 
Adhered well 
to all the wire 
types 
Burnt away Bonded 
well unfired 
 
Cracks 
appeared 
Bonded 
well unfired 
 
Cracks 
appeared 
Bonded 
well unfired 
 
Cracks 
appeared 
Acrylic 
polymer with 
20% 80mesh 
grog 
 
 
 
One layer 
applied by 
brush 
10 
minutes 
Adhered well 
to all three 
wire types 
Burnt away 
and grog could 
be wiped off 
Bonded 
well unfired 
 
Firing to 
10000C 
satisfactory 
Bonded 
well unfired 
 
Firing to 
10000C 
satisfactory 
Bonded 
well unfired 
 
Firing to 
10000C 
satisfactory 
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6.2.1 Discussion of tests conducted above 
The tests conducted with the four intermediate bonding agents applied to the three wire types 
produced favourable results. The best two bonding agents were hydrochloric acid 30% and the 
Pro Grip Key Coat ®. The agents dried relatively quickly after application and were the least 
reactive before and after firing to 10000C. The following photographs illustrate the two clay slips 
that were the most successful tested to date. Each slip type was applied over galvanized 
binding wire (1.6mm), Kanthal wire (1.6mm) and galvanized diamond mesh (0.8mm) treated 
with either hydrochloric acid 30%, Pro Grip Key Coat ®, Alcolin wood glue or the acrylic polymer 
with 20% 80mesh grog. The Alcolin wood glue and the acrylic polymer with 20% 80mesh grog 
showed fine cracks in the clay coating after the firings and were abandoned in favour of the 
hydrochloric acid 30% and the Pro Grip Key Coat ® tests. 
 
6.3 Details of the wire surfaces after treatment with the intermediate 
bonding agents 
6.3.1 Test group G – tests G1 – G6: Pro Grip Key Coat ®  
Pro Grip Key Coat ® was used for its strong adhesive qualities, to help bond the clay and wire 
together prior to firing.  
Two coats of Pro Grip Key Coat ® was applied to all three wire types and allowed to dry in 
between coatings before applying the modified clay slip formulae over it. This created a bond 
between the modified clay slip formulae and the wire and helped prevent the clay from sliding 
off the wire armature during the application process. The results are recorded below. 
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Tests G1 – G3: Two layers of Pro Grip Key Coat ® were applied onto the three 
wire types and then coated with John W. Conrad’s modified clay slip formula and 
fired to 10600C. 
 
 
 
 
 
 
  
Figure 6.1 - Test G1 
Two layers of Pro Grip Key Coat ® 
applied to 1.6mm galvanized 
binding wire, coated with John W.  
Conrad’s modified clay slip 
formula and fired to 10600C. 
Figure 6.2 - Test G2 
Two layers of Pro Grip Key Coat ® 
applied to 1.6mm Kanthal wire, 
coated with John W. Conrad’s 
modified clay slip formula and 
fired to 10600C. 
Figure 6.3 - Test G3 
Two layers of Pro Grip Key Coat ® 
applied to 0.8mm galvanized 
diamond mesh, coated with John 
W. Conrad’s modified clay slip 
formula and fired to 10600C. 
 
Discussion of the fired results for tests G1 – G3: 
The Pro Grip Key Coat ® created a bond between the wire armatures and the John W. Conrad’s 
modified clay slip formula which prevented the clay sliding off during the application process. 
This bond between the armature wire and the John W. Conrad’s modified clay slip formula 
prevented cracks from forming. (cf. figures 6.1 – 6.3)   
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Tests G4 – G6: Two layers of Pro Grip Key Coat ® were applied onto the three 
wire types and then coated with Jeremy Dubber’s modified clay slip formula fired 
to 10200C. 
 
 
 
 
 
 
  
Figure 6.4 - Test G4 
Two layers of Pro Grip Key Coat ® 
applied to 1.6mm galvanized 
binding wire, coated with Jeremy 
Dubber’s modified formula and 
fired to 10200C. 
Figure 6.5 - Test G5 
Two layers of Pro Grip Key Coat ® 
applied to 1.6mm Kanthal wire, 
coated with Jeremy Dubber’s 
modified formula and fired to 
10200C. 
Figure 6.6 - Test G6 
Two layers of Pro Grip Key Coat ® 
applied to 0.8mm galvanized 
diamond mesh, coated with 
Jeremy Dubber’s modified formula 
and fired to 10200C. 
 
Discussion of the fired results for tests G4 – G6: 
The Pro Grip Key Coat ® again created a bond between the wire armatures and Jeremy 
Dubber’s modified clay slip formula which prevented the clay sliding off during the application 
process. No cracks occurred in the clay coatings after it had been fired to 10200C. (cf. figures 
6.4 – 6.6) 
Conclusion for test group G – tests G1 – G6: Pro Grip Key Coat ®  
The Pro Grip Key Coat ® strengthened the bond between the three wire armatures and John W. 
Conrad’s and Jeremy Dubber’s modified clay slip formulae prior to firing. This application also 
prevented cracks from forming that occurred in the absence of this application. 
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6.3.2 Test group H – tests H1 – H6: Hydrochloric acid 30% 
One coat of hydrochloric acid 30% was applied to the galvanized wire types and washed off 
under running water after two minutes to stop the reaction between the acid and the zinc 
coating and underlying metal. The John W. Conrad and the Jeremy Dubber’s modified clay slip 
formulae were then applied over the wire armatures that had been treated with the acid 
application.  
The acid application to the Kanthal wire slightly eroded the surface aiding in the bonding 
between the clay slips and the Kanthal wire armature.  
The results are recorded below. 
 
Tests H1 – H3: Hydrochloric acid 30% applied to the three wires types and then 
coated with John W. Conrad’s modified clay slip formula and fired to 10600C. 
 
 
 
 
 
 
  
Figure 6.7 - Test H1 
Hydrochloric acid 30% applied to 
1.6mm galvanized binding wire, 
coated with John W. Conrad’s 
modified clay slip formula and 
fired to 10600C. 
Figure 6.8 - Test H2 
Hydrochloric acid 30% applied to 
1.6mm Kanthal wire, coated with 
John W. Conrad’s modified clay 
slip formula and fired to 10600C. 
Figure 6.9 - Test H3 
Hydrochloric acid 30% applied to 
0.8mm galvanized diamond mesh, 
coated with John W. Conrad’s 
modified clay slip formula and 
fired to 10600C. 
 
Discussion of the fired results for tests H1 – H3: 
The hydrochloric acid 30% removed the zinc coating on the galvanized wires surfaces which 
made it less slippery and helped John W. Conrad’s modified clay slip formula adhere more 
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firmly onto the wire armatures prior to firing. This application also prevented cracks from forming 
in the fired ware (cf. figures 6.7 - 6.9).  
The hydrochloric acid 30% tested on the surface of the Kanthal wire made it less slippery to the 
application of the John W. Conrad’s modified clay slip formula which allowed the clay formula to 
adhere more firmly. No cracks occurred in the clay coatings after it had been fired to 10600C (cf. 
figure 6.8). 
Tests H4 – H6: Hydrochloric acid 30% applied to the three wires types and then 
coated with Jeremy Dubber’s modified clay slip formula and fired to 10200C. 
 
 
 
 
 
 
  
Figure 6.10 - Test H4 
Hydrochloric acid 30% applied to 
1.6mm galvanized binding wire, 
coated with Jeremy Dubber’s 
modified clay slip formula and 
fired to 10200C. 
Figure 6.11 - Test H5 
Hydrochloric acid 30% applied to 
1.6mm Kanthal wire, coated with 
Jeremy Dubber’s modified clay 
slip formula and fired to 10200C. 
Figure 6.12 - Test H6 
Hydrochloric acid 30% applied to 
0.8mm galvanized diamond mesh, 
coated with Jeremy Dubber’s 
modified clay slip formula and 
fired to 10200C. 
 
Discussion of the fired results for tests H4 – H6: 
The hydrochloric acid 30% removed the zinc coating on the galvanized wires surfaces which 
made it less slippery and helped Jeremy Dubber’s modified clay slip formula adhere more firmly 
onto the wire armatures prior to firing to 10200C.  
The hydrochloric acid 30% seemed to have made the surface of the Kanthal wire less slippery 
which allowed the clay formula to adhere more firmly onto the wire armature prior to firing.  
Once again, the application of hydrochloric acid 30% to the Kanthal wire prevented cracks from 
forming that occurred in previous tests (cf. figure 5.63).    
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Conclusion for test group H – tests H1 – H6: Hydrochloric acid 30% 
The hydrochloric acid 30% strengthened the bond between the three wire armature types and 
the John W. Conrad’s and Jeremy Dubber’s modified clay slip formulae prior to firing. The clay 
coatings had no cracks as were previously experienced before the application of hydrochloric 
acid 30%. 
 
6.4 Decorative effects applied to the modified clay slip formulae after 
the application of the bonding agents 
These include the application of a low firing transparent glaze, the addition of cobalt oxide, the 
effect of bound copper wire under the glaze, a smoke fired finish and the application of a copper 
oxide wash. 
It was discovered that the application of a glaze over the two-modified clay slip formulae 
discussed in sub question two (cf. 5.9.6) was problematic when a glaze was applied over it as 
illustrated below. (cf. figure 6.13)  
 
 
 
 
 
 
 
 
Figure 6.13: Photograph of the effects that an earthenware transparent glaze had on the clay 
coated wire armature after being fired to 11200C.  
The above example illustrates the problem that arises when a glaze is applied to the modified 
clay slip formulae when the armatures are not treated with the bonding agents. However, the 
earthenware glaze applied in this instance required too high a firing temperature and therefore a 
lower temperature glaze is recommended. To achieve a lower firing temperature a raku 
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transparent glaze was used so as not to subject the wire armatures to excessive oxidation 
which could result in the glaze piece cracking off the armatures. 
 
6.4.1 Glazing experiments applied over John W. Conrad’s and Jeremy Dubber’s 
modified clay slip formulae bonded with either hydrochloric acid or Pro Grip Key 
Coat ®  
A low fired earthenware glaze as detailed below was used in the following experiments. 
6.4.1.1 The low fired temperature glaze maturing at 9000C 
The low firing transparent glaze formula:  
• Kaolin – 20% 
• Frit 510 – 80%  
• Purified water – a sufficient quantity to form a creamy consistency 
Test group I: Tests I1 – I6: Low firing transparent glaze coated onto both John W. 
Conrad’s and Jeremy Dubber’s, bisque fired, modified clay slip formulae and fired 
to 9000C. 
John W. Conrad’s and Jeremy Dubber’s modified clay slip formulae were first applied over the 
three wire types and bisque fired to their maturing temperatures. The low firing transparent 
glaze was applied over the bisque fired clay coatings to determine whether a low firing 
temperature glaze would produce a smooth glossy coated surface. The results are recorded 
below. 
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Tests I1 – I3: Low firing transparent glaze coated onto John W. Conrad’s modified 
clay slip formula and fired to 9000C. 
 
 
 
 
 
 
  
Figure 6.14 – Test I1  
Low firing transparent glaze 
applied over John W. Conrad’s 
bisque fired modified clay slip 
formula on 1.6mm galvanized 
binding wire and fired to 9000C. 
Figure 6.15 – Test I2 
Low firing transparent glaze 
applied over John W. Conrad’s 
bisque fired modified clay slip 
coating on 1.6mm galvanized 
binding wire and fired to 9000C. 
Figure 6.16 – Test I3 
Low firing transparent glaze 
applied over John W. Conrad’s 
bisque fired modified clay slip 
coating on 0.8mm galvanized 
binding wire and fired to 9000C. 
 
Discussion of the fired results for tests I1 - I3 
The low firing transparent glaze over John W. Conrad’s modified clay slip formula created a 
smooth, glossy surface coating on all three wire types. No obvious cracks were observed 
although a slight crazing of the glaze occurred.  
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Tests I4 – I6: Low firing transparent glaze coated onto Jeremy Dubber’s modified 
clay slip formula and fired to 9000C. 
 
 
 
 
 
 
  
Figure 6.17 – Test I4 
Low firing transparent glaze 
applied over Jeremy Dubber’s 
bisque fired modified clay slip 
coating on 1.6mm galvanized 
binding wire and fired to 9000C. 
Figure 6.18 – Test I5 
Low firing transparent glaze 
applied over Jeremy Dubber’s 
bisque fired modified clay slip 
coating on 1.6mm Kanthal wire 
and fired to 9000C. 
Figure 6.19 – Test I6 
Low firing transparent glaze 
applied over Jeremy Dubber’s 
bisque fired modified clay slip 
coating on 0.8mm galvanized 
diamond mesh and fired to 9000C. 
 
Discussion of the fired results for tests I4 - I6 
The low firing transparent glaze over Jeremy Dubber’s modified clay slip formula created a 
smooth, glossy surface coating on all three wire types. Once again there were no surface cracks 
in the glaze although fine craze lines appeared in the glaze due to the characteristics of frit 510. 
Conclusion for tests I1 – I6: Low firing transparent glaze 
The low firing transparent glaze over both John W. Conrad’s and Jeremy Dubber’s modified clay 
slip formula produced a smooth glossy surface coating on each wire type. The low temperature 
of 9000C prevented the wire from degrading further due to oxidation that occurred at higher 
temperatures notably when applying an earthenware glaze.  
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6.4.1.2 Low firing transparent glaze formula with added cobalt oxide  
• Kaolin – 20% 
• Frit 510 – 80%  
• Add 0.2% cobalt oxide 
• Purified water – a sufficient quantity to form a creamy consistency 
Test group J – tests J1 – J6: Low firing transparent glaze with 0.2% cobalt oxide 
coated onto John W. Conrad’s and Jeremy Dubber’s modified clay slip formulae 
and fired to 9000C. 
John W. Conrad’s and Jeremy Dubber’s modified clay slip formulae were first applied over the 
three wire types that had been treated with either hydrochloric acid 30% and Pro Grip Key Coat 
® and bisque fired to their maturing temperatures. The low firing transparent glaze with an 
additional 0.2% cobalt oxide was applied over the bisque fired clay coatings to determine 
whether the cobalt oxide in the low firing glaze would successfully colour the glaze coating. The 
results are recorded below. 
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Tests J1 – J3: 0.2% cobalt oxide (flux) added into 100ml of the low firing 
temperature glaze and coated onto John W. Conrad’s bisque fired modified clay 
slip formula and fired to 9000C. 
 
 
 
 
 
 
  
Figure 6.20 – Test J1 
0.2% cobalt oxide (flux) added into 
100ml low firing transparent glaze 
and coated over John W. 
Conrad’s bisque fired modified 
clay slip formula on 1.6mm 
galvanized binding wire and fired 
to 10600C. 
Figure 6.21 – Test J2 
0.2% cobalt oxide (flux) added into 
100ml low firing transparent glaze 
and coated over John W. 
Conrad’s bisque fired modified 
clay slip formula on 1.6mm 
Kanthal wire and fired to 10600C. 
Figure 6.22 – Test J3 
0.2g cobalt oxide (flux) added into 
100ml raku transparent glaze and 
coated over John W. Conrad’s 
bisque fired modified clay slip 
formula on 0.8mm galvanized 
diamond mesh and fired to 
10600C. 
 
Discussion of the fired results for tests J1 – J3 
The blue colour achieved with the addition of 0.2% cobalt oxide gave a diluted blue effect as 
noted in the photographs above.  
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Tests J4 – J6: 0.2% cobalt oxide (flux) added into 100ml of the low firing 
temperature glaze and coated onto Jeremy Dubber’s bisque fired, modified clay 
slip formula and fired to 9000C. 
 
 
 
 
 
 
  
Figure 6.23 – Test J4 
0.2g cobalt oxide (flux) added into 
100ml low firing temperature glaze 
and coated over Jeremy Dubber’s 
bisque fired modified clay slip 
formula on 1.6mm galvanized 
binding wire and fired to 10600C. 
Figure 6.24 – Test J5 
0.2g cobalt oxide (flux) added into 
100ml low firing temperature glaze 
and coated over Jeremy Dubber’s 
bisque fired modified clay slip 
formula on 1.6mm Kanthal wire 
and fired to 10600C. 
Figure 6.25 – Test J6 
0.2g cobalt oxide (flux) added into 
100ml low firing temperature glaze 
and coated over Jeremy Dubber’s 
bisque fired modified clay slip 
formula on 0.8mm galvanized 
diamond mesh and fired to 
10600C. 
 
Discussion of the fired results for tests J4 – J6 
The 0.2% cobalt oxide gave a rather diluted blue effect with the Jeremy Dubber’s modified clay 
slip formula which was also observed with the John W. Conrad’s modified clay slip formula.  
To achieve a deeper blue, the percentage of cobalt oxide could be increased to 0.5% as 
illustrated in the photographs below. (c.f. figures 6.26 and 6.27) 
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Test J7 and J8: The John W. Conrad’s and Jeremy Dubber’s modified clay slip 
formula coated in a low fired transparent glaze with the addition of 0.5% cobalt 
oxide and fired to 9000C.  
 
 
 
 
 
 
 
 
        
                    Figure 6.26: Test J7                                      Figure 6.27: Test J8 
Figures 6.26 and 6.27: The photographs above illustrate the deep blue cobalt colour achieved 
when 0.5% cobalt oxide was added to the low firing transparent glaze and applied to John W. 
Conrad’s and Jeremy Dubber’s modified clay slip formulae. 
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6.4.1.3 Test J9 and J10: Low firing transparent glaze formula over John W. 
Conrad’s and Jeremy Dubber’s modified clay slip formulae with bound copper 
wire  
Low firing transparent glaze formula maturing at 9000C: 
• Kaolin – 20% 
• Frit 510 – 80%  
• Purified water – a sufficient quantity to form a creamy consistency 
The John W. Conrad or Jeremy Dubber’s modified clay slip formulae applied over the various 
armature materials was first bisque fired to achieve a strong coating over which the 0.74 mm 
copper wire was then bound. This was then glazed with the low firing transparent glaze and re-
fired to 9000C. 
The results are recorded below.  
 
 
 
 
 
 
 
 
                  Figure 6.28: Test J9                                           Figure 6.29: Test J10 
Figures 6.28 and 6.29: The photographs illustrate two examples of the effects of the low firing 
transparent glaze over the bound copper wire which promoted light and dark shades of green 
with a shiny finish.  
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6.4.2 Test group K – tests K1 and K2: Tests conducted using a smoke firing 
technique with the armatures bonded with John W. Conrad’s and Jeremy 
Dubber’s modified clay slip formulae  
The bisque fired, modified clay slip formulae over various armature forms using the three 
different wire types were smoke fired as described below.  
A bisque fired form is placed into a container (such as a metal drum) and surrounded by lightly 
crumpled pieces of newspaper. The paper is ignited and left to burn which allows the flames 
and smoke to darken the ceramic surface. A lid can be placed over the container to create a 
heavy reduction atmosphere and allow more smoke to surround the piece which in turn will 
darken the surface even more. Newspaper is used to fuel the fire instead of wood as it is light in 
weight and it will cause less damage to the clay coated wire form unlike the wood which is 
heavy and could fall and damage the piece during a firing. The results have been recorded 
below. 
 
 
 
 
 
 
 
 
 
 
                   Figure 6.30: Test K1                                    Figure 6.31: Test K2 
Figures 6.30 and 6.31: The photographs illustrate the different carbon markings left behind on 
the surface of the clay coatings which resulted in light and dark shades of brown as well as 
black. 
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6.4.3 Test group L – tests L1 and L2: Decorative effect achieved with the John W. 
Conrad and Jeremy Dubber’s modified clay slip formulae bonded with either 
hydrochloric acid 30% or Pro Grip Key Coat ® were treated by applying a copper 
oxide wash over the bisque ware  
A 5% mixture of copper oxide and water is brushed onto the bisque fired surface of the modified 
clay slip formulae and left to dry. A substantial amount of oxide should be applied onto the clays 
surface which will highlight the textured areas. The oxide is then hardened onto the surface by 
firing it to 10000C.  
The result is recorded below. 
 
 
 
 
 
 
 
 
                                  Figure 6.32: Test L1                                     Figure 6.33: Test L2 
Figures 6.32 and 6.33: The copper oxide created light and dark shades of brown on the surface 
of the clay while highlighting the textured areas. 
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6.5 Conclusion for sub question three 
Sub question three is restated below. 
What agents are necessary to bond the wire armature to the modified clay slip coatings, to 
reduce cracking and aid in the ensuing decorative applied effects? 
The application of a bonding agent to the galvanized binding wire, Kanthal wire and the 
galvanized diamond mesh proved to be invaluable in allowing the clay slips to easily bond to the 
wire armatures without the problem of them tending to slide away from the impervious wire.  
The Pro Grip Key Coat ® and the hydrochloric acid 30% were both successful in their 
intermediate pre-bonding role. The Pro Grip Key Coat ® is the material of choice but where it is 
unavailable the pre-treatment with hydrochloric acid 30% is just as successful. 
Low firing transparent glaze: 
The low firing transparent glaze applied over both John W. Conrad’s and Jeremy Dubber’s 
bisque fired, modified clay slip formulae created a smooth, shiny surface coating on each wire 
type, while evening out the textured areas on the surface of the clay. The application of glaze 
reinforced the clay coatings on the wire armatures which strengthened the overall form. The low 
firing temperature of 9000C prevented the wire armature from degrading further during the firing 
and thus allowed the form to retain its stability. There was minimal contraction between the 
glaze and clay coatings due to the low firing temperature and thus prevented cracks from 
forming in the surface of the glaze.  
Low firing transparent glaze formula with added cobalt oxide (2% and 5%): 
The addition of 0.2% cobalt oxide to the low firing transparent glaze formula resulted in a rather 
diluted blue effect. For this reason, the percentage was increased to 5% which created an 
overall deep blue colouring. The cobalt oxide is a flux which helped the melting action of the 
glaze and allowed for a smooth, crack free surface finish to be achieved. 
Low firing transparent glaze over bound copper wire: 
The John W. Conrad’s and Jeremy Dubber’s modified clay slip formulae bound with copper wire 
and then coated with the low firing transparent glaze created a smooth shiny surface. The 
copper wire reacted with the low firing transparent glaze by bleeding into it, creating a glaze with 
light and dark shades of green.  
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Smoke fired: 
The smoke firing technique allows for a natural decorative surface finish to be achieved on both 
John W. Conrad’s and Jeremy Dubber’s modified clay slip formulae. The dark carbon markings 
on the white clay bodies create a contrast in colour when smoke fired with burning newspaper. 
Light and dark shades of brown as well as black were achieved on the surface of the clay.  
Copper oxide wash: 
A copper oxide wash applied over the John W. Conrad and Jeremy Dubber’s bisque fired, 
modified clay slip formula and then fired to 10000C, created light and dark shades of brown on 
the surface of the clay while highlighting the textured areas.  
  
170 
 
CHAPTER SEVEN 
7.1 Conclusion                              
In this chapter the following topics will be discussed: the research question, the main question, 
the three sub questions, the objective, the purpose, the significance of the study and the 
proposed recommendation for further research. 
7.2 Research Question Restated 
The purpose of this research undertaking is to develop clay bodies that will be compatible with 
various armature materials that when fired to predetermined temperatures will not crack, flake or 
spall due to the nature of the underlying armature material. The clay bodies to be developed will 
use South African based raw materials to produce a standard clay body that is not dependent 
on the importation of clays from overseas sources. 
7.3 The Main Question Restated  
What parameters are required to develop armature based ceramic art forms using South African 
raw materials? 
Findings: 
The process that was followed was to investigate different wire armature materials that would 
remain robust after being fired to temperatures above 10000C, as well South African materials 
involved in formulating clay slips that were based on imported as well as a locally manufactured 
clay slip. The process would require that the armature wire selected be of such a nature that it 
and the various clay slips investigated would be intrinsically bonded as not to create problems 
such as cracking, flaking or spalling.   
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7.4 Research Sub Question One Restated  
What are the requirements necessary in selecting suitable wire armature materials that 
will be compatible with specific South African clay bodies when fired to temperatures 
above 10000C? 
The selected wire types were fired to different temperatures above 10000C to determine their 
reaction to heat and oxidation. The wire would have to be flexible to be easily formed when 
making model structures as well as robust after the firing process as it would have to support 
the clay slip bonded to it. 
The process undertaken in sub question one included the testing of various armature wire types 
that could be used. Of these, three wire types were selected as having the best potential to act 
as armatures in this study. 
Findings 
It was found that galvanized binding wire could withstand a temperature of 10000C, the Kanthal 
wire 11800C and the galvanized diamond mesh 10000C without severe oxidation or loss of 
tensile strength being evident. It was discovered that the Kanthal wire with a diameter of 1.6mm 
was the least affected of the wire types. The galvanized binding wire and the galvanized 
diamond mesh wire were both oxidized on their surfaces but retained enough tensile strength to 
be further investigated as potential wire armature candidates. Further tests were conducted to 
understand what reactions would occur if the selected wires were coated with three different 
clay slips and fired to 10000C, 10200C and 10600C. It was found that after being fired the two 
galvanized wire types still underwent oxidation although covered in a layer of clay. The clay 
covering in each case cracked quite severely exposing the wire allowing for the oxidation at 
these elevated temperatures to take place. However, at 10600C all three wire types were still 
robust enough to be used as wire armatures. 
Further testing was therefore explored in sub question two where the clay bodies would be 
modified so that they would adhere to their respective wire types without cracking, flaking or 
spalling when fired to 10000C and above. 
  
172 
 
7.5 Research Sub Question Two Restated 
What South African raw materials can be used to formulate a clay body for wire armature 
based ceramics? 
The process undertaken in sub question two included the testing and modifying of original clay 
slip formulae for example, the John W. Conrad C25 casting slip, the Gillian Lowndes ceramic 
mortar slip and the Jeremy Dubber Ascent casting slip. These formulae were selected based on 
the availability of South African ceramic raw materials that could be substituted into the original 
formulae above. 
The addition of paper pulp into the formulae was a necessary addition for the clay slip to bond to 
the wire armatures as well as aiding in the prevention of the cracking and flaking that occurred 
without this addition.  
Findings  
The two modified formulae that proved to be the most successful as clay coatings were the 
John W. Conrad’s C25 casting slip and the Jeremy Dubber’s Ascent casting slip. 
The material potassium feldspar and toilet paper pulp were both added to John W. Conrad’s 
C25 casting slip formula and Jeremy Dubber’s Ascent casting slip formulae. The addition of 
potassium feldspar helped with the maturing point of both the clay bodies and helped fuse the 
clay particles together which strengthened the clay coatings after being fired to their respective 
maturing temperatures. The addition of toilet paper pulp gave the clay bodies strong bonding 
qualities which allowed them to adhere firmly onto the wire, which prevented the clay coatings 
from chipping off prior to and after firing. The combination of both these materials reduced the 
number and depth of the cracks that occurred in the fired clay coatings. However, very fine 
cracks still remained in the surface of the clay coatings and this problem required to be resolved 
in sub question three.  
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The final selected formulae and their firing temperatures are recorded below. 
John W. Conrad’s modified clay slip formula: 
• John W. Conrad’s C25 casting slip formula with substituted South African raw materials 
400ml 
• Toilet paper pulp 50g 
• Potassium feldspar 50g 
• Dispex ® 2ml 
Firing temperature used for this formula is 10600C. 
Jeremy Dubber’s modified clay slip formula: 
• Original Jeremy Dubber’s Ascent casting slip formula 450ml 
• Toilet paper pulp 50g 
• Potassium feldspar 50g 
Firing temperature for this formula is 10200C 
The problem with the above clay formulae was that they are inclined to slide off the wire 
armatures when dipping and pouring the clay slip. To solve this problem a further treatment of 
the armature wire would be necessary to create a firmer bond between the slip and the wire 
armatures.  
Hydrochloric acid and Pro Grip Key Coat ® were found to be a solution to this problem as 
discussed in sub question three. 
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7.6 Research Sub Question Three Restated 
What agents are necessary to bond the wire armature to the modified clay slip coatings, 
to reduce cracking and aid in the ensuing decorative applied effects? 
The problem the modified clay slips had in bonding to the wire armatures during the dipping and 
pouring process proved to be problematic. The slips tended to slide off the impervious wire and 
a solution was necessary to prevent this from occurring.  
Findings 
By treating the unfired wire with either hydrochloric acid 30% or Pro Grip Key Coat ® solutions 
prior to dipping or pouring, created a more robust bond with the clay slips. This additional factor 
also improved any cracking that occurred during the firing process.  
A second problem occurred when the fired clay bonded armatures were glazed. 
The applied glazes to the fired clay coatings caused the glaze and the fired clay to crack badly. 
This was perhaps due to the uneven tension created between the underlying wire, the clay 
coating and the glaze. In normal ceramic glazing the glaze is adjusted so that the contraction 
and expansion of the clay and glaze are compatible so as not to cause cracking or crazing.  
A low firing transparent glaze was formulated that allowed the wire armature, the clay coating 
and the glaze to be compatible without any visible cracking to occur. Although the low firing 
transparent glaze had the effect of very fine craze lines on its surface which is characteristics of 
this type of glaze as seen in raku ware. 
The application of decorative effects which include the addition of cobalt oxide incorporated into 
the low firing transparent glaze, the effect of bound copper wire under the low firing transparent 
glaze, a smoke fired finish and the application of a copper oxide wash is described below. 
• Cobalt oxide incorporated into the low firing transparent glaze formula produced a 
diluted blue effect with 0.2% cobalt oxide and a deep blue blemish free colour with 0.5% 
cobalt oxide. These colour coatings were successful in all respects producing an 
attractive appearance to the wire armature forms.  
• The effects of the bound copper wire under the low firing transparent glaze once again 
produced attractive/intriguing and variable shades of green due to the bleeding of the 
copper into the glaze coating.  
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• The effects of smoke firing using newspaper produced light and dark shades of brown as 
well as black on the surface of the clay which gave a depth to the made work. 
• The application of a copper oxide wash applied to the bisque fired clay coatings over the 
wire armatures and re-fired to 10000C resulted in the textured areas being highlighted in 
variable shades of brown to black. 
 
7.7 Objective Restated 
The overarching objective for this research will allow South African ceramicists to create art forms 
using clay bodies in conjunction with wire armatures at specified temperatures with confidence 
that their work will not be subjected to cracking, flaking or spalling. 
 
Findings 
The overarching objectives for this research were achieved which will allow South African 
ceramicists to create art forms using the clay based formulae which were developed and 
applied over wire armatures bonded with either hydrochloric acid 30% or Pro Grip Key Coat ®. 
These produced crack free forms that could be left unglazed or treated using cobalt oxide, 
copper wire, a smoke firing or a copper oxide wash finish. The three armature wires that were 
investigated in this study were galvanized binding wire, Kanthal wire and galvanized diamond 
mesh. These three selected wire types produced the best results. 
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7.8 Purpose Restated 
The purpose of this research is to develop a procedure by which South African ceramicists can 
use local raw materials to create armature based ceramic art forms, without having to rely on 
the importation of ceramic raw materials. This will include the investigation of suitable wire 
armature materials as well as the temperature range into which these parameters fall.    
Findings 
It was found that locally sourced ceramic raw materials could be substituted for imported raw 
materials. However, the John W. Conrad and Jeremy Dubber’s clay formulae that were selected 
had to be modified to create crack free clay slip bodies when coated over wire armatures. The 
locally sourced wire for the final experiments was galvanized binding wire 1.6mm in diameter 
and galvanized diamond mesh wire 0.8mm in diameter. Kanthal wire is used for elements for 
ceramic kilns and is imported into South Africa. Kanthal wire 1.6mm in diameter was used as an 
alternative to the two locally sourced wire types as an illustration that locally sourced wire can 
be substituted for this imported product.  
The low firing temperatures used prevented excessive oxidation in the galvanized binding wire 
and the galvanized diamond mesh preventing undue deterioration in the firings. The surface of 
the Kanthal wire showed a minimal oxidation at these low temperatures. 
7.9 Significance to the Study Restated 
The significance of the study is to develop a clay body that is compatible with armatures for 
producing ceramic wire sculptures for the South African artist. 
Findings 
The John W. Conrad and the Jeremy Dubber’s modified clay slip formulae that were developed 
were compatible with selected wire armatures for producing ceramic wire sculptures using 
South African materials.  
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7.10 Selected Work  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7.1: Moth Spider, 20cm x 8cm. 
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Figure 7.2: Dancing Creature, 18cm x 7cm. 
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Figure 7.3: Alien, 25cm x 18cm. 
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Figure 7.4: Bare-Bones, 15cm x 30cm. 
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Figure 7.5: Monster, 10cm x 8cm. 
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Figure 7.6: Mantis, 25cm x 15cm. 
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Figure 7.7: Centipede, 29cm x 15cm. 
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Figure 7.8: Stick Insect, 10cm x 12cm. 
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Figure 7.9: Bug, 28cm x 23cm. 
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Figure 7.10: Fish Moth, 28cm x 24cm. 
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Figure 7.11: Dung Beetle, 28cm x 17cm. 
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7.11 Proposed Recommendation for Further Research 
This study was limited to a small-scale presentation of ceramics applied over different wire 
armature materials. A proposed experimental consideration that could be advanced as a 
recommendation for further research could be the application of the above findings on a larger 
scale with the subsequent problems that would be associated with it.  
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Definition of terms 
Armature 
An armature is a frame or surface used to support soft, pliant modelling material 
like wax or plasticine, as well as oil-based clay, plaster, fiberglass or rubber 
(Gault, 2005:92). 
Batt wash 
Batt wash, also known as kiln wash, is a sacrificial layer in between a pot and kiln shelf.  
It protects the kiln shelves from glaze runs, drips and other accidents that occur in red 
hot kilns (The Many Layers of Kiln Wash: How to Find the Best Kiln Wash for you Firing 
Temperature and Methods, 2016). 
Ceramic mortar 
Mortars are used to join bricks and slabs together as in the construction of kiln 
walls. Mortars are broadly similar compositions generally based on aluminous 
clays with sodium a silicate binder. Mortars are smooth compositions that enable 
fine joints to be obtained (Fraser, 2006:37). 
Deflocculant 
Reagent used to disperse agglomerates to achieve fluid slips at higher density 
(Multi-Mineral Knowledge: Casting Slip Control 2010: 17). 
Dispex 
Dispex is a low-viscosity dispersing agent (Multi-Mineral Knowledge: Casting Slip 
Control, 2010: 1). 
Egyptian paste 
Egyptian paste is a body containing little or no clay, which can be modeled, 
carved into simple forms, or pressed into molds. Egyptian paste is a self-glazing, 
low-clay modeling material. It has a high silica and high soluble alkaline flux 
component and an abnormally low clay content. The soluble salts of soda ash, 
sodium bicarbonate, potassium carbonate, and lithium carbonate migrate to the 
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surface during firing, developing a powdery white scum. This scum melts during 
firing to form a glazed surface and a highly glassified core structure to the body 
(Hopper, 2010). 
Engobe 
Slip formulated with less plastic clay to give low drying shrinkage, allowing application to 
bone-dry or bisque fired surface before glazing. Commercially-prepared engobes are 
called underglazes (Pitelka, 2016: 8). 
Fiberfrax 
Fiberfrax is a lightweight, thermal efficient ceramic fiber insulting material that 
combines the advantages of dimensional stability at high temperatures with 
complete resistance to thermal shock (Smelko Foundry Products, 2014). 
Flux 
Flux in a mixture that is melted, cooled quickly by quenching the molten mass in 
cold water, and ground to a fine powder. Fritting renders soluble glaze 
ingredients, such as soda ash, insoluble, and poisonous materials, such as lead, 
non-poisonous. It is made commercially or in the studio (Peterson, 2003: 414). 
Frit 510 
Frit 510 is a fluxing agent in clay bodies in order to help melt clay particles together. 
 It has a firing temperature of ±9500C–10600C (Ferro, 2015). 
Frit 571 
Frit 571 is a fluxing agent in clay bodies in order to help melt clay particles together.  
It has a firing temperature of ±10800C (Ferro, 2015). 
Galvanized 
Galvanized means coated with zinc to protect against corrosion (Stranded Wire, 
Rope and Cable, of Iron or Steel, 2010). 
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Galvanized wire 
Galvanized wire is manufactured from low carbon steel which is produced 
through a continuous strand hot dip processing line in which the wire is generally 
annealed prior to entry into the zinc coating section (Cape Wire, 2016). 
Kanthal wire 
Kanthal wire is an alloy of iron, aluminium and chromium. There are various 
grades of Kanthal wire ranging from Alkrothal for low-temperature work, Kanthal 
D for temperatures up to about 1200ºC, Kanthal A-1 for temperatures up to 
1300ºC and Kanthal AF, also for temperatures up to 1300ºC. There is also a 
Super Kanthal grade for temperatures up to 1500ºC (Fraser, 2006:53). 
Molochite  
Molochite is a refractory porcelain grog (Gault, 2005: 21). Molochite, chamotte or 
grog , AI2O3.2SiO2. The trade name for calcined china clay. It is used as a 
refractory white grog in bodies. Molochite is calcined at 1500ºC and s composed 
of mullite and amorphous silica glass with no crystalline silica. It therefore has a 
low and uniform thermal expansion. It is low in iron and titanium (Hamer, 
1991:216- 217).  
Nichrome wire 
Nickel-chromium (80 Ni, 20 Cr) is the oldest resistance heating alloy. Other 
formulations have been developed which contain iron as a part replacement for 
some of the nickel. It is commonly used in kilns which are not required to operate 
at temperatures above about 1100ºC.Above this temperature the element life 
rapidly diminishes (Fraser, 2006:53). 
Pro Grip Key Coat ® 
Pro Grip Key Coat ® is an acrylic latex cement additive designed to increase water 
resistance, flexural and adhesion strength of cement based powders like the 
adhesives, screeds and cement plasters. Pro Grip Key Coat ® is particularly 
recommended for the surface preparation of difficult to tile substrates or for heavy 
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duty tiling applications which require exceptional adhesion and compressive strengths 
(CTM, 2017). 
Refractory 
Resistant to melting or fusion, a ware or material that does not fuse under 
1371ºC, a substance that raises the melting point of another material. Refractory 
materials are the basis of high-temperature ceramics (Peterson, 2003:416). 
Serpentine 
Serpentine rock is primarily composed of one or more of the three magnesium 
silicate minerals: lizardite, chrystile and antigorite. Serpentine is metamorphic 
and/or magnesium-rich igneous rock, most commonly peridotite, from the earth’s 
mantle. (The mantle is a thick layer of rock just below the earth’s crust) 
(California Geological Survey: Serpentine California State Rock, 2002). 
Shrinkage 
Contraction of clays or bodies in drying and firing, caused by the loss of physical 
and chemical water and the achieving of molecular density (Peterson, 2003:416). 
Sodium silicate 
Sodium silicates are used as a deflocculant in the processing of raw clay and 
other mineral slurries. Silicates reduce slurry viscosities, making them easier to 
pump and process (PQ Sodium Silicates, 2004:9). 
Vitrification 
As the ware is taken to higher temperatures – either during high temperature 
biscuiting or during the glaze firing – the fired porosity of the ware continues to 
diminish as the ware becomes more dense and shrinks. Fired strength then 
increases rapidly and would be at a maximum when complete vitrification has 
been achieved or just a little beyond that point (Fraser, 2006:87).  
Water 
Nelson Mandela Metropolitan University tap water with a pH of 7.8 (Graduate PH 
meter as per NMMU chemistry lab). 
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APPENDIX 1 
Jerremy Dubber Potteries - Kanthal A1 element wire data sheet 
 
 
          
     
Kanthal A1 data sheets 
wire dia mm resistance  weight  cm2/ohm wire cost/g 
  
ohms/m 
20C g/m   
R/g excl. 
vat 
1.00 1.85 5.58 17  
1.10 1.53 6.75 22.7  
1.20 1.28 8.03 29.4  
1.30 1.09 9.43 37.4  
1.40 0.942 10.9 46.7  
1.50 0.821 12.5 57.4  
1.60 0.721 14.3 69.7  
1.70 0.639 16.1 83.6  
1.80 0.57 18.1 99.2  
2.00 0.462 22.3 136  
2.20 0.381 27 181  
2.30 0.349 29.5 207  
2.40 0.321 32.1 235  
2.50 0.295 34.9 266  
2.60 0.273 37.7 299  
2.64 0.253 38.85 327  
2.80 0.235 43.7 374  
2.90 0.219 47 416  
3.00 0.205 50.2 460  
3.25 0.175 58.9 584  
3.50 0.151 68.3 730  
3.75 0.131 78.4 897  
4.00 0.115 89.2 1090  
 
The bold font diameters are the ones normally imported in RSA. 
So those are the ones we usually have in stock. 
 
Jeremy Dubber Potteries 
jeremydubber@afrihost.co.za 
mobile: 082 554 7952 
tel / fax: 043-7265889 
Showroom: 5 Nord Avenue, Abbotsford, East London, 5241 
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 APPENDIX 2 
Galvanized binding wire 
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APPENDIX 3 
Galvanized diamond mesh 
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APPENDIX 4 
John W. Conrad – C25 casting slip formula (Conrad, 1976:17) 
Firing range: Cone 04 (1060ºC) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Conrad, J.W. 1976. Ceramic Formulas: The Complete Compendium. New York and Canada: 
Macmillan Publishing.  
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APPENDIX 5 
Gillian Lowndes ceramic mortar slip formula (Pim, 1987: 12) 
Firing range: Not Supplied  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Pim, H. 1987. Uncertain Echoes. Ceramic Review, 103:12, April. 
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APPENDIX 6 
 
Jeremy Dubber Potteries – Ascent casting slip 
 
 
 
5 Nord Avenue                                     Tel & Fax : Office  043-7265889  
Abbotsford                                           Tel   Showroom :     043-7262511  
East London                                         Cell:  0825547952   
5241                                                       E-mail : jdubber@telkomsa.net  
  
 
 
 
ASCENT CASTING SLIP (off-white earthenware/stoneware)  
This casting slip is ideal at low stoneware temperatures, but may also be used for higher fired earthenware 
or high-fire bisque for painting with acrylics.  It is used with success by both factories and hobby potters.  
Bisque fire between 955˚C and 1000˚C (cone 08 to 06).  For an earthenware product glaze fire between 
1086˚C to 1136˚C (cone 03 to 1).  We recommend that you test your glazes on a small scale between 
these temperatures to establish the ideal temperature.  For a stoneware product glaze fire between 1168˚C 
and 1236, max 1260˚C (Cone 4 to 8).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The formula for Jeremy Dubber Potteries Ascent casting slip is a trade secret and is not 
available to the public. 
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APPENDIX 7 
Cape Pottery Suppliers – Grog or Chamotte Data Sheet 
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  APPENDIX 8 
Silica 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[Online]. ˂http://www.gwminerals.com/product/silica˃ Available: 3 May 2017 
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 APPENDIX 9 
Potassium Feldspar 
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APPENDIX 10 
 
Frit 510 and 571 
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APPENDIX 11 
Sodium Silicate 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[Online]. ˂http://www.psh.ca/MSDS/Sodium%20Silicate.pdf˃ Available: 4 October 2017 
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APPENDIX 12 
Kaolin G1 and G3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[Online]. ˂http://www.gwminerals.com/product/kaolin-g1-and-g3/˃ Available: 30 October 2017 
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APPENDIX 13 
Talc 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[Online]. ˂http://www.gwminerals.com/product/micro-talc-st-20/˃ Available: 3 May 2017 
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APPENDIX 14 
Dispex ® 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[Online]. ˂http://www.carytrad.com.tw/chemical/download/basf/DispexA40.pdf˃ Available: 30 
October 2017 
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APPENDIX 15 
Molochite 
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APPENDIX 16 
Pro Grip Key Coat ® 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[Online]. ˂ https://www.ctm.co.za/media/wysiwyg/DataSheets/pro-grip-key-coat.pdf ˃ 
Available: 26 June 2017 
 
218 
 
APPENDIX 17 
Hydrochloric acid (Pool acid) 
Supplied by Builders Express Walmer, Port Elizabeth 
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APPENDIX 18 
Alcolin ® Fast Set Wood Glue 
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Suppliers List 
 
Jeremy Dubber Potteries 
Showroom: 5 Nord Avenue 
Abbotsford 
East London 
5241 
Tel / Fax: 043 – 726 5889 
Mobile: 082 554 7952 
E-mail: jeremydubber@afrihost.co.za 
 
Glazecor cc 
Glaze & frit / clay bodies / wheels / tools / elements / raw materials / kilns / kiln furniture / plaster 
of paris / other accessories 
194 Immelman Rd Wadeville, Germiston 
P O Box 86 Boksburg 1460 
Tel: 011 827 0280/1/2 
Fax: 011 827 0202 
James Pryde: 083 346 4194 
 
Cape Wire (PTY) LTD 
+ 27 41 451 2903 
+ 27 41 451 2909 
134 Sutton Road, Sidwell 
Port Elizabeth 6105 
Mike Cullum 
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Cape Pottery Suppliers cc 
P O Box 36 
Steenberg 
7966  
RSA 
E-mail: info@capepotterysuppliers.co.za 
 
East Cape Clay and Plaster 
275 Villers Road, Walmer 
Port Elizabeth 
6070 
Tel: 041 581 3497 
Fax: 041 581 3497 
Email: davidmoss@telkomsa.net 
Contact: David Moss 
 
Voltex Electrical Port Elizabeth 
Props: Voltex (Pty) Ltd 
VAT NO: 4460171202 
Reg NO: 1964/006740/07 
10 Albany Rd, Port Elizabeth, 6001 
Tel: (041) 504 8200 
Fax: (041) 585 0068 
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G & W Mineral Resources: Clays and raw materials 
155 Immelman Rd Wadeville, Germiston 
P O Box 14052 Wadeville 1422 
Tel: 011 878 0300 
Fax: 011 824 2720 
E-mail: badisam@gwbase.co.ca 
Website: http://www.gwbase.co.za 
 
Eastern Cape – Ferro Port Elizabeth 
Telephone: +27 (0) 41 451 2571 
P O Box 3550, 6056, Port Elizabeth, Eastern Cape, S.A 
19 Dudley Street, Neave Township, Port Elizabeth 
GPS Coordinates: 33° 55' 39.8886" South 25° 34' 56.7618" East 
 
Builders Express Walmer 
Building Materials Store 
122 Main Rd 
0860 994 183 
Port Elizabeth 
6065 
Info@builders.co.za 
 
Fine Industrial Minerals cc 
South Africa  
Tel: 27 11 824-2566/7 
Fax: 27 11 824-2670 
Email: fim@global.co.za 
